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L 

PLEADINGS, DOCKET ENTRIES AND OTHER 

PAPERS. 

224 Filed May 24,1950. 

m THE DISTBICT COUBT OF THE UNITED STATES 
FOB THE DISTBICT OF COLUMBIA. 


Civil Action No. 2276-50. 


Merck & Co., Inc., of 126 Lincoln Avenne, Rahway, County 
of Union, State of New Jersey, and Eugene W. 
Schoeffel, P. 0. Box 1067, Rothschild, Wisconsin, 
Plaintiffs, 

v. 

John A. Mabzall, Commissioner of Patents, Washington, 

‘D. C., Defendant . 


Complaint. 

(To Compel Issuance of Letters Patent.) 

Plaintiffs for their Complaint state as follows: 

L That this action arises under the Revised Statutes 
of the United States, Section 4915, U.S.C.,Title 35, Section 
63, as hereinafter more fully appears; 

2. That the plaintiff Merck & Co., Inc., is a corporation 
of New Jersey, having its principal place of business at 
126 Lincoln Avenue, Rahway, County of Union, State of 
New Jersey; 

3. That the plaintiff, Eugene W. Schoeffel is a citizen 
of the United States who formerly resided at 27 West 
Cherry Street, Rahway, County of Union, State of New 
Jersey, and who at present is understood to be a. resident 
of Rothschild, Wisconsin; 





225 4. That the defendant John A. Marzall is the 

Commissioner of Patents of the United States of 

America, and is sned in his official capacity as Commis¬ 
sioner of Patents of the United States, with offices in the 
United States Patent Office, Washington, D. C.; 

5. That the plaintiff Eugene W. Schoeffel is the first, 
original and sole inventor of the. subject matter described 
and claimed in an application for Letters Patent of the 
United States which he filed in the United States Patent 
Office in compliance with the patent laws of the United 
States on April 7, 1944, said application being more fully 
identified as Serial No. 530,068, filed April 7, 1944, for 
Chemical Compounds and Processes of Preparing the 
Same; 

6. That the plaintiff Merck & Co.,. Inc^ is the assignee 
and owner of the entire right, title and interest in and to 
the inventions set forth in said application for Letters 
Patent of the United States, Serial No. 530,068, filed April 
7, 1944, and is the owner of the entire right, title and in¬ 
terest in and to said patent application, by virtue of an 
assignment from said plaintiff Eugene W. Schoeffel, dated 
March 30, 1944, and recorded in the United States Patent 
Office on April 7, 1944, at Liber X198, Page 307, as will 
more fully appear from the original assignment, or by a 
duly authenticated copy thereof, which are ready to be 
produced in Court and of which profert is hereby 

made; 

226 7. That the said patent application of the plain¬ 
tiff, Eugene W. Schoeffel, Serial No. 530,068, was 

filed, and thereafter duly prosecuted, in accordance with 
the laws of the United States and the Rules of the Patent 
Office then in force and in such cases made and provided, 
as is confirmed by an inspection of the record of the pro¬ 
ceedings in the Patent Office in connection therewith, or by 
inspection of a duly authenticated copy of said application 
as filed and prosecuted in the United States Patent Office, 
ready here in Court to be produced; 
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8 . That the said application was passed upon by the 
Primary Examiner in charge, who, as the authenticated 
copy of said application ready here to be produced in 
Court shows, finally rejected and refused to allow the fol¬ 
lowing daims: 

1. A solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water, 
represented by the empirical formula C 13 H 17 O 4 N 5 S and 
the structural formula: 


NO, 



228 9. That the applicant, Eugene W. Schoeffel, plain¬ 


tiff herein, appealed from the decision of the Pri¬ 
mary Examiner to the Board of Appeals of the TJ. S. Pat¬ 
ent Office, which affirmed the Primary Examiner’s rejec¬ 
tion of claims 1, 2, 7, 11 and 13, (his appeal being dis¬ 
missed as to certain claims in accordance with appel¬ 
lant’s request), and the patentability of claims 15 and 16 
not being considered by the Board of Appeals, in a deci¬ 
sion dated December 1, 1949, all as is apparent from in¬ 
spection of a duly authenticated copy of the application 
and the proceedings in the Patent Office thereon, ready 
here in Court to be produced. 

10. The Commsisioner of Patents by the Board of Ap¬ 
peals of the U. S. Patent Office erroneously refused to al¬ 
low said claims 1, 2, 7, 11, 13, 15 and 16, and decided, as 
to said claims 1,2, 7,11 and 13, that they do not patentably 
define over the following references: 

229 Farbenindustrie (French), Pat. No. 816,432, May 3, 
1937 

Williams et aL, Pat. No. 2,328,594, Sept. 7, 1943. 
all as will be more fully apparent from a duly authenti- 
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cated copy 6f the file wrapper and contents of said applica¬ 
tion, Serial No. 530,068, as is ready here in Court to be 
produced, and of which profert is hereby made. 

11. That as a result of the aforesaid erroneous decision 
of the Board of Appeals the defendant has refused and 
still refuses to grant to the plaintiffs Merck & Co., Inc. and 
Eugene W. Schoeffel a Letters Patent of the United States 
on said application, Serial No. 530,068, including the afore¬ 
said claims 1, 2, 7, 11, 13, 15 and 16, although plaintiffs 
are lawfully entitled thereto. 

12. That Plaintiffs, here appealing from the decision of 
the Commissioner of Patents, allege that the solid, sub¬ 
stantially pure physiologically active thiamin mono-salt, 
and the process involving chemically reacting certain spec¬ 
ified chemical compounds, as defined in the aforesaid and 
above quoted claims, embody a new and useful invention 
which is patentably distinct from the chemical compounds 
and processes shown in the references upon which the 
Commissioner of Patents relied in refusing to allow the 
claims. 

13. Plaintiffs further state that the invention as set 
forth in the claims was not known or used by others in 
this country before said Schoeffel’s invention thereof; and 
not patented or described in any printed publication in this 
or any foreign country before said Schoeffel’s invention 
thereof, or more than one year prior to the filing of said 
patent application, Serial No. 530,068, in the United States 
Patent Office; and that it was not in public use or on sale 

for more than one year prior to said application; 
230 and not patented in any foreign country by said 
Schoeffel or his legal representatives or assigns or 
by Merck & Co., Inc., plaintiff herein, on an application 
filed more than 12 months prior to said application for 
United States patent; and that it was not abandoned. 

14. That no appeal to the United States Court of Cus¬ 
toms and Patent Appeals from the aforesaid decision of 
the Board of Appeals of the United States Patent Office 
has been taken. 





15. That plaintiffs herein are willing and hereby offer 
to pay all expenses of this suit as, if and when ascertained 
by this Honorable Court, and any and all lawful fees and 
charges arising from and incidental to said application and 
the issuance of Letters Patent therefor. 

Whebefobe, plaintiffs pray that this Honorable Court 
authorize and direct the Commissioner of Patents to issue 
to plaintiffs Letters Patent of the United States including 
the above-named claims, Nos. 1, 2, 7, 11, 13, 15 and 16, 
upon the filing in the United States Patent Office of a cer¬ 
tified copy of such an adjudication, and upon compliance 
with the requirements of the law in such cases made and 
provided. 

Richard K. Stevens, 

Attorney for Plaintiffs 
Stevens, Davis, Miller & Mosher 
1329 E Street, N.W. 
Washington 4, D. C. 

Of Counsel: 

Edmund H. O’Brien 
161 Avenue of the Americas 
New York 13, New York. 

• •••••••• 

231 Piled June 13, 1950. 

Answer to Complaint. 

To the Honorable the Judges of the United States Dis¬ 
trict Court for the District of Columbia. 

1 , 2, 3, 4. The defendant admits the allegations of para¬ 
graphs 1, 2, 3 and 4 of the complaint. 

5. He denies that the plaintiffs are the first, original and 
sole inventors as alleged in paragraph 5. He admits the 
remaining allegations of that paragraph. 

6 , 7. He admits the allegations of paragraphs 6 
and 7. 

232 8. He admits the allegations of paragraph 8 as to 
claims 1, 2, 7,11 and 13. He denies the allegations 

of paragraph 8 as to claims 15 and 16. He states that 




those claims were not entered in the application or acted 
on as to their merits by the examiner or the Board of Ap¬ 
peals and therefore are not properly before the Court for 
consideration. 

9. He admits the allegations of paragraph 9. 

10. He denies that the action of the Board of Appeals 
was erroneous as alleged in paragraph 10. He denies that 
the Board of Appeals refused to allow claims 15 and 16 on 
their merits. He admits the remaining allegations of 
paragraph 10. 

11 . He admits that he has refused and Btill refuses to 
grant to the plaintiffs a patent containing claims 1, 2, 7, 
11 and 13. He denies that such refusal is erroneous or 
that the plaintiffs are entitled to such a patent. He states 
that claims 15 and 16 have not been entered in the plain¬ 
tiffs’ application and therefore are not before the Court. 

12 . 13. 'He denies the allegations of paragraphs 12 

and 13. . j 

14, 15. He admits the allegations of paragraphs 14 
and 15. 

Further aksweehtg the defendant states that claims 1, 
2, 7,11 and 13 are unpatentable to the plaintiffs for 
233 the reasons given and in view of the references cited 
in the statement of the examiner in answer to the 
plaintiffs’ appeal and in the decision of the Board of Ap¬ 
peals. Profert of copies of the said statement, decision 
and references is hereby made. The defendant states that 
since there has been no refusal of claims 15 and 16 on their 
merits by the Board of Appeals the Court has no juris¬ 
diction to consider those claims. 

E. L. Betbtolds, 

Solicitor, U. S. Patent Office, 
Attorney for Defendant. 


fife-: 1 
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Filed June 15, 195L 
Findings of Fact. 

1. Upon the refusal of the Board of Appeals to allow 
claims 1, 2, 7, 11 and 13, and to consider claims 15 and 16 
of the application for patent of Eugene W. Schoeffel en¬ 
titled ‘ ‘ Chemical Compounds and Processes of Preparing 
the Same,” Serial No. 530,068, filed April 7, 1944, the ap¬ 
plicant and his assignee, Merck & Co., Inc., brought their 
action under Section 4915 R. S. (35 U.S.C. 63) to authorize 
the Commissioner of Patents to issue letters patent to 
them containing all those claims. 

2. At the hearing, plaintiffs moved to dismiss their ac¬ 
tion as to claims 2, 7, 11,13, 15 and 16, and thereby with¬ 
drew those claims from consideration by the Court. 

3. Consistently with the specification of the application 
in suit, remaining claim 1 defines the chemical compound, 
thiamin mononitrate. Claim 1 reads as follows: 

3- A solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water, 
represented by the empirical formula O 12 H 17 O 4 N 5 S and 
the structural formula: 


NO, 



Thiamin mononitrate is suitable for use in enriching flour, 
and is more stable than the previously used thiamin chlo¬ 
ride-hydrochloride. With thiamin mononitrate, flour can 
be fortified closer to the legal minimum, and when stored 
adversely, the enriched flour can be relied upon to furnish 
the thiamin content to a greater degree than thiamin chlo¬ 
ride-hydrochloride. 

4. Like the application in suit, the prior United States 
patent to Williams et aL, No. 2,328,594, relates to salts 



of vitamin B x . Claim 10 of tliat patent discloses, by struc¬ 
tural formula, the salt thiamin monobromide, while claim 
9 similarly discloses the related salt, thiamin monoacetate. 
Neither of these claims discloses the salt, thiamin mono¬ 
nitrate, defined by claim 1 in suit. The monobromide and 
monoacetate salts differ from thiamin mononitrate in that 
they respectively include the substituents —Br (bromine 
atom) and —CHaCOO (acetate radical), whereas thiamin 
mononitrate includes the substituent —NOs (nitrate radi¬ 
cal). In claim 8 of their patent, Williams et aL recite 
a process in which an ester having the structural formula: 

N = C — NH, 

I I 

CH S -C C — CH t X 

n z 

N-C-H 

in which X is selected from a group consisting of the 
halide, acetate, lactate, benzoate, nitrate, phosphate 
236 and sulphate radicals, may be reacted with 4-methyl- 
5 -j8-hydroxy-ethyl thiazole. Although from tie 
knowledge of organic chemistry and structural formulae, 
a skilled chemist would be led to believe that he would find 
in claim 8 a disclosure of the compound thiamin mono¬ 
nitrate, the joint reference patentee Williams admitted 
that he had never prepared and isolated thiamin mono¬ 
nitrate prior to the application of the plaintiff Schoeffel 
in suit and the witness Dr. Wallis was unable to make 
thiamin mononitrate under the conditions described in the 
Williams et al. patent. The patent to Williams et aL 
otherwise indicates that in the thiamin compounds the sub¬ 
stituents may be —NOs as well as —Br and —CHaCOO. 

5. Agreeably with the concession made by the defendant 
at the trial, the French patent to I 6. Farbenindustrie 
Aktiengesellschaft, No. 816,432, merely carries along the 
same thought of disclosure by structural formula and is 
no better as a reference than the Williams et aL patent 
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Said French patent also relates to chemical compounds of 
the type of vitamin Bx. That patent sets forth the fol¬ 
lowing type reaction: 


OP COMBOS 



(ac=reactive acyl radical). 


237 The nitrate radical, —NO*, is not a “reactive acyl 
radical,” hut it is not out of keeping with the dis¬ 
closure of the French patent to give “ac” the value of 
—NO*. When “ac” is given that value in the foregoing 
structural formula for the compound resulting from the 
reaction, the formula represents the compound thiamin 
mononitrate. 

6 . Neither United States patent, No. 2,328,594, nor 
French patent, No. 816,432, describes a process, which is 
operative, for preparing thiamin mononitrate by reacting 






' • V""'" 


• - • 




the pyrimethyl ester, 2-methyl-6-amin 0-5-]: 
trate, represented by the structural formula 


with 4-methyl-5-£-hydroxyelthyl-thiazole, represented by 
the structural formula: 


However, tbiamin mononitrate may be derived from thia¬ 
min monobromide or thiamin monoacetate by metathesis, 
or double decomposition, with such a compound as silver 
nitrate serving as a reagent, and that process is set forth 
in the application in suit. 

238 7. If process claims 15 and 16, had been properly 

before the Court, they would have been allowed as 
defining patentably novel subject matter. 

8 . The compound defined by claim 1 of the application 
in suit is unpatentable in view of both United States pat¬ 
ent No. 2,328,594, and French patent No. 816,432, although 
there was also a strong indication, but not as great as 

•. i§ • i i • ^ ^ 1 1 k • 


with respect to said process claims 15 and 16, that this 
new compound might itself be the subject of an invention. 
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Conclusions of Law. 

1. United States patent No. 2,328,594, and French pat¬ 
ent No. 816,432 need only disclose the compound, thiamin 
mononitrate. They are effective and available as refer¬ 
ences negativing patentability of claim 1 in suit regardless 
of whether they do or do not disclose a process of pre¬ 
paring thiamin mononitrate, and regardless of whether 
they disclose a process of preparing that compound which 
is operative. 

2. Plaintiffs are not entitled to a patent containing any 
of claims 1, 2, 7,11,13,15 and 16 of application Serial No. 
530,068. 

3. The complaint should be dismissed as to claims 1, 2, 
7,11,13,15, and 16 of said application, Serial No. 530,068. 

James B. Ejbkland, 

Judge. 

June 15, 1951. 


213 Opinion. 

The Court (Ktrktattd, J.) In the present case we 
are confronted with the following situation: Plaintiff, as¬ 
signee of the inventor, one Eugene W. Schoeffel, seeks a 
patent under Claim 1 set forth in the complaint, which is, 
namely, and I read: 

“A solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water, 
represented by the empirical formula”- 

which is shown—“and the structural formula”—which is 
set out. 

In the original application for letters patent, filed in 
1944, the inventor sets forth that his invention relates in a 
general sense to vitamins and vitamin-like materials and 
in a more particular sense it concerns novel compounds 
having the physiological activity characteristic of vitamin 
Bi suitable for use in enriching foodstuffs such as flour. 
He continues on and states: 






/' • >r.:v. 



‘‘In view of the common practice of storing farina¬ 
ceous foodstuffs such as flour for a considerable pe¬ 
riod between processing and consumption, it is of 
primary importance that additive agents such 

214 as vitamins and the like, incorporated in this 
type of foodstuff to increase its nutritional 

value, be capable of retaining their characteristic 
physiological potency under usual storage condi¬ 
tions. ’ * 

Now, with that thought in mind, the case historically 
reveals that the Examiner in the Patent Office rejected the 
contention. There was additional information brought to 
the Examiner’s attention which failed to convince him of 
the merits of the claims, and that was likewise overruled. 
So that there were two denials on the original application. 
The matter proceeded through the Board of Patent Ap¬ 
peals. There was an adverse decision. And so the mat¬ 
ter has come here, under statutory provision, for review 
by the Court. 

I think, parenthetically, the Court should observe the 
full force and effect of the decisions of its own circuit, 
namely, Gilbert v. Marzall, reported in 85 TJ.S.P.Q. 288; 
182 Federal (2d) 389, and decided by the District of Co¬ 
lumbia Circuit Court of Appeals in 1950, to the effect 
that Revised Statutes 4915 establishes equitable proceed¬ 
ings, in which new evidence may be received, but the stat¬ 
ute was not intended to authorize courts to consider claims 
not considered on merits by the Patent Office. 

In addition, I feel the force and effect of the case of 
Minnesota Mining & Manufacturing Convpa/ny v. Coe, in 
the District of Columbia Circuit Court of Appeals, 

215 reported at 61 U.S.P.Q. 341; 143 Fed. (2d) 12; 564 
O. G-. 3, where the opinion states, and I quote: 
“According to its rules and practice the Patent Of¬ 
fice will refuse, after final rejection of an application, 
to consider amendments which have no relation to 
clarifying the issues on appeal, except after a showing 
of good and sufficient reasons why they were not earl¬ 
ier presented. We believe that this practice is con- 
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sistent with the statute. Nothing in the paragraph 
quoted above suggests that an amendment can be 
made as a matter of right after final rejection of an 
application. To indulge in such an interpretation 
would permit an applicant unduly to prolong the pen¬ 
dency of his application without a showing of good 
cause. The rights of an applicant are amply pro¬ 
tected by the third paragraph of Rule 68.” 

In addition, there is in force and effect, and this Court 
is controlled by it, the opinion of In re Decker, reported 
in 36 Appeals, at page 104, where there is an indication 
that a patent will not be granted for a product described 
in prior patents even though the devices for making the 
product as are described are inoperative. The Court does 
comment that the inoperativeness of such prior devices 
might be material if process claims are under considera¬ 
tion. 

Now, against that background, both factual and 
216 legal, the history of this case indicates that two 
claims—and, by reference, they are numbered 15 
and 16—came too late to fall within the force and effect of 
the rulings of our circuit and the Minnesota Mining and 
Manufacturing Company v. Coe case referred to above; 
and so,rightly, the Examiner had a right to refuse to pass 
upon it. 

Of course, to a common law Court which saw the re¬ 
finements of the old common law pleading destroyed by 
broad allegations and freely permitted amendments, that 
practice is somewhat startling. But sitting as we do in 
somewhat a matter of review, we must have the ante- 
cedents present that the matter has been acted upon by 
the administrative agency—in this case the Patent Office— 
and adversely acted upon to give rise, under the privilege 
of the Revised Statutes, to coming here with the case in 
question. 

Again, I say, historically the claims, after Claim 1, which 
seeks the patent of the product thiamin mononitrate, were 
in the main claims for processing or process patents. 
Now, in this particular case they have been abandoned and 




counsel for the plaintiff, with undue candor, to which this 
Court is not always treated, has declared that those prop¬ 
erly are claims which are not patentable at this time. So, 
as against the claims that were made originally, we are 
confronted with a series of three: One, whether the prod¬ 
uct itself is patentable; two, having advanced claims 

217 which are now withdrawn, obviously the Court 
won’t have to deal with those; three, a series of two 

claims which have exceedingly great merit and which are 
not properly before the Court because the administrative 
processes have not been acted upon. 

Counsel has argued—it is not an uncommon argument 
in a Federal court—that the Court is bound by the admin¬ 
istrative findings and there is a presumption that they 
are correct. The Court had hoped in this case to have 
gleaned considerable enlightenment from the findings and 
from the Examiner’s Statement, as well as from the de¬ 
cision of the Board. In the case of the Examiner’s State¬ 
ment, the Court notes, and I quote from page 4, under the 
heading, “The Rejection”: 

“Claim 1 was rejected as unpatentable over Wil¬ 
liams or the French patent. In essence the issue re¬ 
solves itself into whether the mononitrate is disclosed 
by the French or Williams patents or is obvious from 
their disclosure. The Examiner believes the mono¬ 
nitrate is disclosed by both references, if not directly 
certainly by inference.” 

Then the Examiner continues on page 5 and states, 
after pointing to the fact that this might have been 
brought about by combinations of other elements—and I 
am quoting now from line 7 from the bottom- 

“Therefore, there is a dear disclosure of the 

218 compound”- 

Now, the Court takes the word “compound” to be 
one such as has identity; and, I continue- 

“and even if the method of making it is inoperative 
it is believed In re Von Bramer applies and hence 


applicant’s claim is unpatentable, 
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Now, the Court, as I say, seeking light, noted the bases 
on which the Examiner pitched his conclusion and then 
examined the decision of the Board, and I quote from the 
decision, on page 4, in the first paragraph: 

“We therefore consider that the compound of claim 
1 is not patentable over the disclosure of the French 
patent for the reasons given by the Examiner and 
stated above. ’ ’ 

It would almost seem that the Board fell into the error 
of following the Examiner, who was seeking an answer 
which he never got, and on which he apparently did not 
have the facts before him to predicate it It is true that 
there were two affidavits. Of - course, affidavits are one¬ 
sided, unilateral, and the mere assertion that one could not 
develop this compound of thiamin mononitrate by the 
process described is not always conclusive. We have had 
not only the benefit of direct testimony, but also skilled 
cross-examination, by competent counsel, who seemed to be 
well versed in not only the science of the law but the 
219 science of chemistry as well; and, of course, the 
Court has had the benefit of expert testimony in 
the case. 

Again I quote—as I told you, seeking light from the 
decision of the Board of Appeals on the Examiner’s State¬ 
ment—from the fifth page of the opinion, in the first full 
paragraph, where the opinion continues: 

“The Examiner has clearly stated his position with 
regard to this rejection and we are inclined to agree 
with his conclusion. Whether or not Williams et aL 
disclose a method of making the first of the two com¬ 
pounds illustrated in claim 10 of their patent is con¬ 
sidered to be immaterial since the method of the ap¬ 
pealed claims involves converting a mono salt of thi¬ 
amin, which Williams et aL disclose, to the mono¬ 
nitrate and we are of the opinion that such a method 
is unpatentable for the reasons stated by the Exam¬ 
iner. The same consideration applies to the French 
patent,” 
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The vice of the decision is that it does not point ont 
where those conclusions are arrived at, other than one 
gains it by saying not only is it directly referred to, bnt 
it may be gained by inference. 

There is projected into the case the ability of the chemist 
to recognize a formula or enjoy the benefit of a descrip¬ 
tion. We have had varying answers to that. One 

220 witness, Dr. Wallis, has stated that, while the form¬ 
ula is in picture form, a description of words is also 

a guide to him and that he cannot, under all conditions, 
look at the formula and detect the process. 

We have had what the Court considers a most unusual 
experience. Perhaps it may be common to the practice of 
counsel; it is certainly not to the Court. The inventor of 
vitamin Bi—who ran this long research and identified 
vitamin Bi in 1936, a man who seems to be truly a scien¬ 
tist in every sense of the word, who seeks not private gain 
but public benefit—has come on the stand and told us, 
under oath, that he did not isolate thiamin mononitrate. 
He has stated, and the Court will find as a fact, that he 
recognized its presence, but he had it in such a form that 
he could not isolate it. At some length he has described 
and stated that had he been given more time he might 
have discovered it; that he had read of it in connection 
with the German dye trust or of the I. G. Farbenindus- 
trie’s statements. He was cognizant of it, but apparently 
had not the capacity or the time to reveal it. I recall one 
statement that he made, and I quote in effect what he said: 
“I could not tell the structure because I could not isolate 
it.” Of course, it is one thing to be conscious of the pres¬ 
ence of ether waves and another thing to utilize them or 
harness them for use in a radio or, for that matter, in 
television. 

221 And so we come down to what are probably the 
essentials of this case, and this Court, with the ut¬ 
most reluctance—and I use the word advisedly—is com¬ 
pelled to find that, in the appeal for the honoring of claim 
1 , that is read on the Williams patent, certainly as the 
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prime patent, and there is some reference to it in the 
French patent, and I most reluctantly am compelled to 
make a finding in favor of the defendant in the cause. 

On the other hand, had the matter been presented so that 
claims 15 and 16 were under review, this Court has a very 
strong opinion that they do so set forth by a preponder¬ 
ance of evidence a strong conviction for a process patent; 
and, though I do not, say it is a fact, there was also a 
strong indication, but not as great as the process patent, 
that this new compound might itself be the subject of an 
invention. 

Now, I am going to ask counsel in the cause to draw 
findings of fact and conclusions of law consistent with this 
broad outline; and I am wondering whether substantial 
justice would not be done by the reintroduction for letters 
patents of this process under those claims 15 and 16. At 
one point the Court was of the impression that perhaps 
their publication at large was a dedication to science; but 
counsel has assured us that the value of those patents is 
retained, beyond the very excellent idea of revealing 
222 them as matters of scientific advancement. I do 
think substantial justice would be done if those 
claims 15 and 16 were reintroduced for letters patent. 

Bo you thfnlr there should be any further findings of 
fact or conclusions of law? 

Mr. O’Brien: I have none. 

Mr. Moore: I have none. 

The Court: I want to thank counsel for their excellent 
presentations- You have certainly presented your cases 
wdL They have been well documented. 

While people joke and laugh at the old chestnut of 
whether the chicken or the egg came first, you are almost 
compelled to that view here. It is quite one thing for 
scientists to recognize that this compound exists, see it 
in a form that they can separate, and it is quite another 
thing—the real genius—to extract it and have it as a salt 
and to make its benefit available to mankind for this very 
huTnarn tetri an purpose. 
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It is a little startling to have Courts say that the genius 
is not that they discovered it and then, by its onion, it 
presented something new, that nature did that; because 
sorely abont os natore most have many secrets that man 
has not discovered. When men can get the hey to Pan¬ 
dora’s box and open it so that those secrets can become 
revealed and then harness them to man’s use, I 
223 shoold think that invention lies not by his bringing 
them about by accident bot by his research and 
knowledge and genius. That is the thing that organized 
society wants to encourage, as against the vice of making 
a broad claim and then, by that means, excluding improve¬ 
ments thereon. 

If you gentlemen will draw the findings and facts and 
conclusions of law, I shall consider them. 

Mr. O’Brien: If Your Honor please, I would like to 
thftTilr the Court for the foil and fair consideration we have 
received here. 


239 Filed June 15, 1951. 

Judgment. 

This action came on to be heard at this term, and there¬ 
upon upon consideration thereof, it is this 15th day of 
June, 1951. 

Adjudged that the complaint be and it is hereby dis¬ 
missed, with costs against plaintiffs. 

James R. Kirkland. 


Judge . 


Approved as to form: 
Biohakd K. Stevens, 
Attorney for Plaintiffs, 
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240 Filed July 2, 195L 

Notice of Appeal. 

Notice is hereby given that ‘Merck & Co., Inc., and Eu- 
gene W. Schoeffel, plaintiffs in the above-designated Civil 
Action, hereby appeal to the United States Court of Ap¬ 
peals, District of Columbia Circuit, from the Judgment 
entered by. this Court on June 15, 1951 in this action, dis¬ 
missing the complaint. 

Merck & Co., Inc., and 

Eugene W. Schoeffel, 

Plaintiffs. 

Richabd K. Stevens, 

1207 Munsey Building 
Washington, D. C. 

Of Counsel: 

Edmund H. O’Brien 
161 Sixth Avenue 
New York 13, New York 

Robert E. Watkins, 

1207 Munsey Building 
Washington 4, D. C. 

Ellsworth H. Mosher, 

1207 Munsey Building 
Washington 4, D. C. 


241 Filed July 2, 1951. 

Order. 

It is ordered that plaintiffs, Merck & Co., Inc., and Eu¬ 
gene W. Schoeffel, in the above-designated Civil Action, 
be and the same hereby are, authorized to file a oash 
amount of two hundred and fifty dollars ($250.00) in lieu 
of a bond for costs on appeal herein. 

United States District Judge 

cf. Rule 63 FJLCP. 
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3 The Court: Yon may proceed. Have yon any 

trial briefs prepared? 

Mr. Moore: We have none, Yonr Honor. 

Mr. O’Brien: We have none. , . 

Mr. Moore: With the consent of connsel for the plain¬ 
tiff, I shonld like to introduce, ont of order, as Defendant’s 
Exhibit No. 1, the nsnal Patent Office booklet. It includes 
the decisions of the Examiner and of the Board of Ap¬ 
peals and the patents that were cited in those decisions. 

The Court: Is there any objection? 

Mr. O’Brien: No. At the same time, I would like to 
introduce a certified copy of the proceedings in the Pat¬ 
ent Office. 

The Court: Very well 
hibits will be received. 

(File wrapper and contents was marked and re¬ 
ceived in evidence as Defendant’s Exhibit L)! 

(Certified copy of proceedings in Patent Office 
was marked and received in evidence as Plaintiffs’ 
Exhibit 1.) 


Without objection, both ex- 


28 Mr. Moore: To praise perhaps with faint damns, 
the French patent is no better than this Williams 
patent. We say it perhaps is as good, but it just carries 
along the same thought of disclosure by structural for¬ 
mula that there is in this Williams patent. 


Dr. Frank M. Parker was called as a witness and, 
being first duly sworn, was examined and testified 


as follows 
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Direct Examination 
By Mr. O’Brien: 

Q. Doctor, would yon please tell the Court your name 
and official position. A. Frank M. Parker. I am Director 
of Sales of Merck and Co., Inc. 

Q. Are yon also a graduate in chemistry? A. I hold 
the degree of Doctor of Philosophy, from the University 
of Chicago, in chemistry. 

Q. How long have yon "been Director of Sales of Merck 
and Co., Inc.? A. About one year. Prior to that time I 
was in a similar capacity in the sales area. 

Q. As part of your duties in connection with the sales 
division or department of Merck and Co., Inc., have you 
had charge of the sales of vitamin Bi compounds? 
31 A. Yes. I have been intimately associated with the 
development and sale of thiamin or vitamin Bi prod¬ 
ucts to the food and pharmaceutical industries. 

Q. Would you please tell us all just where the thiamin 
or vitamin Ba compounds are sold? What fields do they 
go into? A. Two of the important groups of food and 
pharmaceutical products. In the food classification, prod¬ 
ucts such as flour, commean, corn grits, macaroni, break¬ 
fast cereals, bread, and a number of miscellaneous foods. 
In the pharmaceutical field, they become components of 
multivitamin capsules or pills, elixirs, and the like. 

Q. In connection with foods, what is the primary reason 
why thiamin or vitamin Bi compounds are sold? A. Vita¬ 
min Bi is an essential nutrient normally present in grains; 
but under the current methods of production of flour, for 
example, the thiamin is lost and is not present in the fin¬ 
ished refined flour. For this reason thiamin, among other 
nutritional elements, is incorporated in flour and other 
foods; in the instance of flour, for example, under Federal 
standards of identity for flour which include a definition 
for enriched flour, enriched flour meaning, broadly, that 
containing prescribed amounts of thiamin, riboflavin, and 
niacin—all three vitamins—and the mineral nutrient 
iron. 
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32 Q. When yon say Federal standards for enriched 
flour, would yon tell ns briefly who sets np the 

standards? What I wonld like to know particularly is, - 
Does the Government or any department of it control what 
goes into flonr and say what yon shall pnt into it? A. Yes. 
The Federal standards of identity for food are established 
under the Copeland Act, which requires that the Federal 
Security Agency hold hearings to establish standards for 
important food products in the interest of the public. 

At such hearings appraisals are made by industry, indi¬ 
viduals, or Government departments with the idea of pro¬ 
ducing the optimum standard for that food product in the 
interest of the people. Enriched flour is one of the defini¬ 
tions under that procedure. 

Q. In other words, then, the enrichment of flour is car¬ 
ried out under Federal auspices; is that right, would you 
say? Al. Yes; under legal provisions of the law. 

Q. Could you tell us, just roughy, about what part of 
the thiamin or vitamin Bi production of a manufacturer 
such as Merck, for example, goes into flour enrichment? 
A. Well, it is a very substantial proportion. I would say 
perhaps the best way to describe it would be thousands of 
kilos of thiamin per year end up in flour. 

33 Q. A kilo is 2 1/5 pounds, is it not? Al. 2.2 
pounds. 

Q. When you say thousands of kilos, you mean essen¬ 
tially thousands of tons, I suppose? A. Not tons. It 
would be running into tons, yes, totally. 

Q. And this vitamin Bi is mixed with the flour, is it? 
A. Yes. In the enriching of flour the thiamin and the 
other nutritional elements are incorporated in the mining 
process by the miller into the flour itself. 

Q. And the company of which you are sales director has 
sold large amounts of vitamin Bi over the years for this 
purpose? A. Yes, over the past 10 or 11 years for this 
purpose. 

Would you rather I go on narrativewise? 
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Q. Now, yon can tell ns something abont the form in 
which the thiamin or vitamin Bi product was offered to 
the miller of flour and other industries within the past 10 
or 12 years? I believe that was the period you mentioned. 
A. Well, beginning in 1936 or 1937 the only commercial 
form of thiamin available was thiamin chloride hydrochlo¬ 
ride, as you explained it earlier on the charts. 

By the Court: 

34 Q. What was that? The only commercial form 
which was available was what? A. The thiamin 

chloride hydrochloride, commonly referred to in the trade 
as thiamin hydrochloride, up until 1950. 

By Mr. O’Brien: 

Q. Since you are a chemist, Dr. Parker, I will ask you 
whether this is what you mean by the thiamin chloride 
hydrochloride. A. If you do not go any further than 
that. I am not trying to qualify as a chemist any more. 

Q. It is up at the top here (indicating on chart). Is 
that the thiamin chloride hydrochloride? 

The Court: That is Plaintiffs’ Exhibit 4. 

Mr. O’Brien: Yes, Plaintiffs’ Exhibit 4. 

A. Yes. The one at the top is the structural formula 
for thiamin chloride hydrochloride. 

By Mr. O’Brien: 

Q. Do you know whether that is a di-salt or a mono-salt? 
A. That is a di-salt. 

Q. Why is that? A. Because it contains the chloride 
and the nitrogen on the right-hand side in the thiazole ring 
and also carries the hydrochloric acid salt with the 

35 nitrogen mono group in pyrimidine ring. 

Q. That is this left-hand ring? A. That is right. 
Q. In other words, then, these two Cl’s here represent 
chlorine; is that right? A. That is right. 

Q. That, you say, was the form in which the vitamin 
was offered to the trade for a number of years? A. That 
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is correct. Up until 1950 that was the only commercial 
form of thiamin on the market. 

Q. Beginning in about what year? A. Well, 1937 was 
the first year of availability of the synthetic thiamin. 

Q. Well, beginning in 1950 did you have another form of 
thiamin available to offer to the trade? A. Yes. In 1950 
we offered to the flour milling industry thiamin mono¬ 
nitrate in place of thiamin chloride hydrochloride. 

Q. That is this, then, is it, the mononitrate (indicating 
on chart)? A. The one that is labeled at the top on 
chart 2. 

Q. That is right. That is the mononitrate over here on 
this chart. This is Plaintiffs 9 Exhibit 3, or Chart No. 2. 

That thiamin mononitrate, then, is the compound con¬ 
taining this single nitrate group; is that right? 
36 A. That is correct. 

Q. How does that differ, can you tell us, from 
thiamin chloride hydrochloride, the form in which it was 
previously offered commercially—I mean chemically, that 
is, briefly? A. Well, in appearance there is no substan¬ 
tial difference. They are both white crystalline com¬ 
pounds. Chemically, of course, they differ as shown in the 
structural formula. 

When it comes to their application, their physiological 
properties—that is, their values as nutrients—they are 
identical The value of the mononitrate, however, when 
incorporated in flour exceeds that of the hydrochloride 
measurably, in that it is'more chemically stable and does 
not decompose under adverse conditions of temperature 
and humidity at the same rate as this thiamin hydro¬ 
chloride. 

In other wards, the commercial product flour, enriched 
with thiamin mononitrate, is a more reliable source of the 
thiamin that has been added to it after that flour has been 
stored for a period of time, as is necessary in commercial 
distribution of flour. 

Q. Why is the stability of the vitamin in the flour after 
it has been enriched such an important factor? A. For 
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one thing, the amount of thiamin in the flour 

37 is specified by the Federal standards of identity 
which I mentioned as a minimum of 2 milligrams 

per pound of flour. If in storage that flour loses its thia¬ 
min potency, the flour no longer conforms to the standards 
and the producer is subject to having his product seized 
as being misbranded and not in conformity with the stand¬ 
ard. 

Further, if the thiamin content is decreased below the 
standard level of 2 milligrams per pound, the purchaser 
does not receive the nutrient which he is supposed to re¬ 
ceive in the use of enriched flour. In other words, the 
product is not as nutritious a food as it would be were the 
full thiamin complement retained after storage. 

Q. When thiamin mononitrate was offered to the trade 
in 1950—I believe you said- A. Yes. We first of¬ 

fered it in 1950. 

Q.-was it accepted by the trade in preference to 

the thiamin chloride hydrochloride? A. Definitely. The 
flour-milling industry had been aware for some time that 
the chloride hydrochloride form of thiamin did not repre¬ 
sent the optimum in stability, and excesses of thiamin were 
frequently used to protect the minimum level of thiamin 
in the flour, so that, should the flour be stored for a long 
period of time under adverse conditions, the thiamin would 
still be up to the minimum level. That required 

38 that additional thiamin be used, and wastage of that 
thiamin was incurred in order to hold the mini-mam 

level. 

With the mononitrate available, the flour could be forti¬ 
fied closer to the minimum of 2 milligrams per pound and 
the product could be relied upon to furnish the thiamin 
content when stored adversely to a greater degree than 
thiamin hydrochloride. 

Q. Dfc> I understand you correctly, then, that when the 
trade used the chloride hydrochloride, the previously avail¬ 
able commercial form, they put in more than the necessary 
amount to meet the Federal statute requirements? A. Yes. 







Q. That was because some of it decomposed; is that right? 
A. That is correct. 

Q. Now, when they enriched the flour with the mono¬ 
nitrate when it became available in 1950, did they still put 
in the excess? A. Well, a slight excess is used in opera¬ 
tions to assure uniform distribution to maintain the level, 
but the excess which had been previously used could be and 
was reduced slightly. £a addition, the miller had the satis¬ 
faction and surety of knowing that the finished product 
would in fact be more stable. 

Q. How was this accepted saleswise, if you want to 

39 put it that way, by the industry? Would you say 
that you sell a lot more thiamin mononitrate than 

you do thiamin chloride hydrochloride for flour? A. Since 
the mononitrate was made available to the flour industry 
in January 1950, the trade has rapidly turned to it, and as 
of today, or say the last quarter, we have no sales of thiamin 
hydrochloride to the flour-milling industry. It is totally 
thiamin mononitrate. 

Q. In other words, the flour-milling industry, as far as 
their vitamin Bi is concerned, has gone almost completely 
or completely over to the mononitrate? A. I would not say 
the entire industry has, because other producers of thiamin 
products offer the thiamin hydrochloride, and some of that 
is also used. How much, I can’t say. 

However, I know from calculations that there has been 
a very substantial change-over to thiamin mononitrate by 
the flour-milling industry, members of the industry purchas¬ 
ing from Merck or from other suppliers of thiamin who now 
also supply thiamin mononitrate. 

Q. Does the thiamin mononitrate cost any higher than 
the thiamin chloride hydrochloride? A. No; it is the same 
price. 

Q. Is the addition of thiamin mononitrate permitted 
tinder Government regulations the same as the chlo- 

40 ride hydrochloride was? A. Tea. Thiamin mono¬ 
nitrate is recognizad by the Federal Security Agency 
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as equivalent to thiamin hydrochloride, and the labels of the 
flour packages were not and have not been changed when 
the miller changed from thiamin hydrochloride to thiamin 
mononitrate. There is no change in wording whatsoever. 

Q. They recognize, then, that the two salts have the same 
physiological action, I suppose? A. That is correct 

Q. In equal amounts? That is, it would have to be in 
equal amounts? A. Well, to be specific in stoichiometrical 
equivalents—that is chemical equivalents—thiamin mono¬ 
nitrate and thiamin hydrochloride have the equivalent 
physiological value. Actually, there is a difference of about 
3 per cent in weight between the chemical equivalents of 
mononitrate and hydrochloride. It is of no significance, 
however, in a physiological sense. 

Q. Have you personally been very close to this flour en¬ 
richment program? Have you cooperated with millers? A. 
Yes. Since 19361 have been intimately associated with the 
development of enrichment on the part of the mills and other 
food products. 

Q. Has that field been an important part of the 
41 sales of your company? A. Yes; it is a very sub¬ 
stantial portion of our outlet for thiamin and other 
vitamins. 

Q. Now, to come back again so I can get entirely clear 
the advantages of thiamin mononitrate, this new form, over 
the conventional or classic chloride hydrochloride when in¬ 
troduced into flour, you say that the mononitrate in flour is 
a more, stable salt than the chloride hydrochloride; is that 
correct? A. That is right 

Q. Would you tell us again, just briefly, how that is to 
the advantage of the miller? A. Well, the increased sta¬ 
bility of the mononitrate over the hydrochloride is of ad¬ 
vantage to the miller because, first, as I said before, it 
assures him that his product will be in conformance with 
the labeled claim and the Federal standard to which level 
he is enriching with thiamin. Secondly, it assures the user 
of his getting a food product which is more likely to have 
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the thiamin content retained after that food product, flour, 
has been stored. 

Q. Well, when yon say more stable, do you mean less 
likely to break down or be destroyed? Is that what you 
mean? A Yes. By stable I mean not breaking down or 
decomposing, by which process the activity or the nutrient 
value of the thiamin is decreased. What happens 

42 chemically is that the two rings separate. 

Q. What would bring about this destruction? A 
The conditions which accelerate the decomposition of thia¬ 
min, first in the instance of flour, are a high temperature 
over an extended period of time in combination with 
moisture. 

Now, flour normally contains, let us say, in the neigh¬ 
borhood of 12 percent moisture that is natural to the flour 
itself. When that flour is stored at a temperature of, let 
us say, 90 degrees Fahrenheit or a hundred degrees Fahren¬ 
heit in a climate where the humidity is high, the flour tends 
to retain that high moisture content of 12 percent, and 
under those conditions the thiamin will gradually dissipate 
or decompose. 

If, on the other hand, the flour contained moisture only 
to the extent of 9 percent, the rate of decomposition of the 
thiamin under high temperature, such as 90 degrees Fahren¬ 
heit or 100 degrees Fahrenheit, would be much less. The 
rate would be less. 

Q. Well, to put it in a practical way here, I take it that 
in order to counteract decomposition or destruction, the 
miller puts in more than he has to; is that correct? A. 
That is correct 

Q. And you said that when he is using mononitrate he 
does not have to put in as much more as he had to 

43 with the chloride hydrochloride? A* That is right 
He can reduce the excess of thiamin which he nor¬ 
mally would be adding in the use of the thiamin hydro¬ 
chloride. 

Q. Does that mean very much in a practical way to the 
miller? A. Yes. Over a period of a year he has a sub- 
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stantial saving in the amount of thiamin used, even thongh 
there may be only 1 or 2 percent redaction in his rate of use 
of thiamin. Now, that is a substantial saving to him. 

Mr. O’Brien: Mr. Moore. 

The Court: Suppose we take a short recess for 10 minutes. 

(After a short recess:) 

Cross-Examination 
By Mr. Moore: 

Q. Let me direct your attention to chart No. 3, which is 
Plaintiffs’ Exhibit No. 4. The compound depicted at the 
bottom of that chart is designated thiamin bromide hydro- 
bromide, is it not? A. That is correct 

Q. Now, could not that same compound be designated as 
thiamin acid bromide? A. It would be very unusual if it 
were. That terminology is not familiar to me. 

44 Q. Wouldn’t you believe that, in view of the hydro¬ 
gen bromide shown as attached to the amino group 
there, it would be an acid salt? A. Yes, it could be called 
an acid salt 

Q. Then, could not the compound properly be termed 
thiamin add bromide? A. Yes, but it would not be com¬ 
pletely descriptive. 

Q. That is one term that could be used? A. It would be 
a general term. 

Q. And the compound depicted at the top of that same 
chart and designated thiamin chloride hydrochloride could 
be designated thiamin acid chloride? A. Yes, but by that 
name you would not now what it was. 

Q. Now, the competitors of Merck and Co. have been 
selling thbuniTi chloride hydrochloride since 1950 in com¬ 
petition with Merck’s thiamin mononitrate? A. Yes. 

Q. And they continue to this day to sell the thiamin 
chloride hydrochloride in competition with Merck’s thiamin 
mononitrate? A. Yes. 

Q. And Merck and Co. is a large pharmaceutical house? 
A. A large chemical manufacturer. 





31 


/ 


45 Q. A large chemical manufacturer? A. Yes. 

Q. With a large sales organization? A. Yes. 

Q. Which has been in existence for how many years? A. 
Well, the particular sales organization involved here is 
about 18 years old—that is, the industrial organization 
which is involved in selling thiamin for flour. 

Q. And that 18-year-old sales organization is in frequent 
contact with the millers to push the products of Merck and 
Co.? A. Yes. 

Q. And there has been missionary work by Merck and 
Co. with this thiamin mononitrate? A. Yes, indeed. 

Q. Extensive missionary work? A. Preceding the avail¬ 
ability of the mononitrate. 

Q. Your answer is yes? A. Yes. 

Mr. Moore: No further questions. 

Mr. O’Brien: I have a few, Your Honor. 

Redirect Examination 
By Mr. O’Brien: 

Q. First of all, I would like to ask you, Dr. Parker, what 
does this material cost, approximately? A. The 

46 current selling price for thiamin is 16 cents per gram. 

Q. 16 cents per gram? A. That is right. 

Q. How much is that on a pound basis? A. Well, in 
terms of a kilo, that is $160 per kilo, and a kilo is 2.2 pounds, 
so you roughly have, say, $70 a pound. 

Q. In other words, this vitamin Bi, then, costs to the 
miller who puts it into flour approximately $70 a pound? A. 
That is correct His total cost of enrichment to get at it 
another way, a large part of which is the thiamin, is in the 
order of 6 to 7 cents a hundredweight of flour. 

Q. 6 to 7 cents a hundredweight of flour? A. Yes. Those 
are round numbers. I have not calculated it recently; 

Q. Would you call that a low-cost or a high-cost chemical? 
A. Oh, this is in the classification of an expensive chemical. 

Q. Then, a small saving to the flour miller on the chemical 
might be appreciable over the course of a year? A- Yes. 
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As I said, it would be significant to him to be able to save 
a portion of the thiamin which he wonld use if he had a less 
stable form. 

47 Q. What wonld be a typical amount of money paid 
by, say, a typical miller for your vitamin Bi over a 

period of a year? How much wonld be spend? Wonld he 
spend a hundred dollars or a thousand dollars? A. Well, 
some of the larger mills wonld spend, for enrichment, 
$100,000 a year up to two or three hundred thousand dollars 
a year, depending on their size. 

Of that amount, 60 percent or 50 percent could be for 
thiamin. In other words, the typical mill purchases over a 
year would run into tens of thousands up to hundreds of 
thousands of dollars for thiamin. 

Q. Then, a saving of just a few percentage would be a 
sizeable sum of money? A. Yes; it is significant to him 

Q. Now, with reference to the sales by your organization, 
Merck and Co., Inc., of thiamin mononitrate, do you know 
whether any of your competitors are offering mononitrate? 
A. Yes; all of the competitors are offering thiamin mono¬ 
nitrate and are selling it 

Q. Who would they be, for example? A. Well, the com¬ 
petitive firms offering enrichment to the mills include 
Hoffman-La Roche, Wallace-Tieman, and Pfizer and Win- 
throp Chemical. The present name, I believe, is Sterwin 
Chemicals. 

Q. Are these large or small organizations? A. 

48 Merck is the predominant producer selling to the 
flour industry. 

Q. Axe these others smaller or larger? A. They are 
smaller than Merck. 

Q. Do they have sizeable sales forces? A. Yes. Wallace 
and Tieraan, who is perhaps the next largest by my calcula¬ 
tions, is already intimately concerned with the flour-milling 
industry, having supplied them for years with bleaching 
agents, with curing agents, and so forth, and they are in 
intimate contact in a technological way as well as a selling 
way, with the mills. 
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Q. But I believe yon answered that, in addition to selling 
thiamin chloride hydrochloride, these other organizations 
also offer and sell thiamin mononitrate? A. That is right 
They all offer and sell thiamin mononitrate as well 

• ••••#••• 

49 Dr. Robert R. Williams was called as a witness 
and, being first duly sworn, was examined and testi¬ 
fied as follows: 

Direct Examination 

By Mr. O’Brien: 

Q. Would yon please give yonr full name and present 
connection, Dr. Williams, for the benefit of the reporter? 
A. Robert R. Williams. I am assistant to the president of 
Research Corporation, New York 
Q. Have yon been interested in vitamins for a long while, 
Doctor? A Yes. I have been interested in vitamin Bi in 
particular since about 1910; and then I first encountered 
beriberi when working with the Bureau of Science in Manila, 
the Philippines; and have carried on work connected with 
it almost continuously ever since. 

Q. Am I correct in assuming that you are the man, or it 
was a group working under your direction, that actually 
identified the chemical nature of the vitamin Bi molecule? 
A That is correct. 

Q. About what year was that, Doctor? A 1936. 

Q. And since that time you have been actively interested 
in synthesizing the vitamin; that is, being able to 

50 manufacture it by chemical process? A No. My 
experimental work on vitamin Bi was largely com¬ 
pleted in 1936, although for two or three years thereafter I 
continued to do a certain amount of experimental work, 
though at a reduced rate. 

Q. Were you interested at any time, after you had iden¬ 
tified the chemical nature of the molecule, in being able to 
render available a process for producing it on a commercial 
basis or on a practical basis? A Yes. 1 had that in mind 
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over a period of many years primarily because of my inter¬ 
est in beriberi among the rice-eating people of the Orient, 
where my work first began on that subject 

The Court: Mr. O’Brien, would you be good enough to 
give us the educational background of the Doctor? 

Mr. O’Brien: I will be glad to. 

The Court: So you will have it in the record. 

By Mr. O’Brien: 

Q. Would you state your educational background. Dr. 
Williams? A. I have the degree of Master of Science, from 
the University of Chicago, in chemistry. 

By the Court: 

Q. When did you receive that degree, Doctor? A. In 

1908. 

51 Q. And what other educational attainments do you 

have? A. That is the highest earned degree which 
I have. I have honorary doctor of science degrees from, I 
think, seven colleges and Universities, including Yale, Co¬ 
lumbia, University of Chicago, and others. 

By Mr. O’Brien: 

Q. Were those honorary degrees given to you for your 
work in nutrition and vitamin Bi? A. Yes. 

Q. I believe that you are generally credited with being 
the man; or you and your co-inventor, Cline, are generally 
credited as being the men who actually produced the vitamin 
for the first time—that is, were able to devise a process by 
which it could be manufactured; is that right? A. That is 
correct 

Q. And that process, I take it, is covered in this Williams 
and Cline patent, 2,328,594, that was issued on September 
7, 1943, and I hand you a copy of this patent, if I may, 
and ask you whether that covers- 

By the Court: 

Q. Preliminarily to that, can the Court ask you, Doctor, 
following your graduation in 1908, in what type of work 
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did yon engage? Were yon in professorial work, 

52 research work, employed in commercial enterprise, 
or what was yonr endeavor? A. My first job after 

graduation from the University of Chicago was in the 
Philippine Government service, after teaching for a few 
months- 

Q. I take it, Doctor, yon have a bachelor of science degree 
in addition to yonr master’s? A. Yes, also from Chicago. 

Q. Is that also in chemistry? A. Yes. 

Q. Organic chemistry? A. Yes, from the University of 
Chicago. 

Q. Both degrees were? A. Yes. 

Q. Then yon were employed by the Philippine Govern¬ 
ment? A. Philippine Bureau of Science from 1909 to 1915. 

Q. Their Bureau of Science? A. Yes. 

Q. What type of work did yon do there? A. A great 
variety of chemical work; but beginning in 1910 a primary 
interest was research work on beriberi and the substance in 
rice bran and rice polish which was then beginning to be 
known to be responsible for alleviation of the disease. 

53 Q. How many years’research did yon put in that? 

A. About six years in the Philippines, and then fol¬ 
lowing my return to the United States in 1915,1 continued 
to work on the subject- 

Q. Where did you work? At the University of Chicago 
again? A. No; at the Bureau of Chemistry in Washing¬ 
ton, until 1919. 

Q. In the Department of Agriculture Bureau of Chem¬ 
istry? A. Yes. It was then the food and drug enforcement 
division of the Government. 

Q. How much lame did you put in there? What period 
of time? A. Four years, with some interruptions on war 
jobs. 

Q. Was it research work again? A. Largely. 

Q. And in the same field that you mentioned? A. Yes, 
although I had some other responsibilities that required 
part of my time. My primary interest during that period 
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was still on this subject, and I continued to do experimental 
work. 

Q. Is the Court correct that that would carry you up to 
about 1918 or 1919! A. Early 1919. 

54 Q. Or the end of the first World War! A. Yes. 
Q. What type of work did you do following that! 

A. After a short period of employment by the Melco 
Chemical Company at Bayonne, New Jersey, perfecting 
some processes which had grown out of the war development 
for making secondary alcohols from petroleum waste gases, 
I entered the employ of the Western Electric Company as 
a chemist, working on a variety of problems, particularly 
the development of a substitute for gutta-percha for sub¬ 
marine insulation. 

Q. What I was more interested in, Doctor, was your 
research or your educational background in the field of 
vitamins in food products or enriched food products. A. 

Well, I will make that clear. Shortly after- 

Q. And it also gives me an idea of your progressive re¬ 
search, too. A. Shortly after becoming connected with the 
Western Electric Company in this work, I sought and se¬ 
cured some financial aid from other sources for continua¬ 
tion of my research on vitamin Bi on an avocational basis, 
and continued to carry the work on in that fashion up until 
its completion in 1936. 

Q. Did you prepare papers or treatises or textbooks as 
a result of your research! A. Yes. I published a 

55 large number of scientific papers about the process of 
isolation and about the chemistry of this then as yet 

unknown substance throughout that period, and finally the 
series of papers which disclosed the structure of the vitamin 
and a method of its synthesis, those latter papers appearing 
in 1935 to 1937. 

I became Chemical Director of the Bell Telephone Labora¬ 
tories in 1925 and so continued until 1945. I carried on this 
work as an avocational activity throughout that time. 

The Court: Excuse me. I think you had brought the. 
witness up to the point concerning the patent. 
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By Mr. O’Brien: 

Q. Have yon been honored by awards from foreign gov¬ 
ernments for yonr work in connection with vitamin Bi and 
its synthesis? A. Yes; I have received several honors in 
that connection, both from scientific organizations such as 
the American Chemical Society and the Franklin Institute, 
and also the City of Philadelphia, the University of Chi¬ 
cago, Columbia University—various awards in which the 
work on vitamin Bi has been cited. Also perhaps I think 
you are alluding to a medal from the Cuban Government 
for my work in connection with the enrichment of cereals. 

Q. Well, since your retirement, or since you left the Bell 
System or the employ of the Bell System, have you 

56 actively continued your interest in nutritional prob¬ 
lems, and vitamin problems particularly, not only of 

people in this country but in other countries? A. Yes. I 
have been especially concerned, ever since 1940, with the 
practical application of the use of vitamins, especially for 
the reinforcement of cereals for the correction of deficiency 
diseases. 

I became a member of the Food and Nutrition Board of 
our National Research Council in 1940 and have been the 
chairman of their Committee on Cereals ever since, and so 
continue. 

Q. Have you made trips to foreign countries in connec¬ 
tion with this work? A. I have just returned from a trip 
-through all of the principal rice-eating countries of Asia 
which are now accessible to western travelers, in the interest 
of promoting the enrichment of rice among Orientals in a 
manner strictly analogous to that so widely applied in the 
enrichment of white flour in the United States. 

By the Court: 

Q. Doctor, will you describe the National Resources 
Board a little more ? I did not quite follow you on that A. 
National Research Council 

Q. Or Council; yes. What type of organization is 

57 that? A. The National Research Council is a sub¬ 
sidiary body of the National Academy of Sciences. 
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Q. Here in Washington? A. Located here in Washing u 
ton at Twenty-First and Constitution Avenue. 

Q. Twenty-First and Constitution Avenue. A. The Na¬ 
tional Academy of Sciences was organized during the Civil 
War period by President Lincoln to provide a means where¬ 
by the scientific talent of the country could be called upon 
to render assistance to the Government in connection with 
whatever scientific problems might arise in that national 
crisis, and it has so continued its function throughout these 
years. 

At the time of War War I—early in World War I—the 
National Academy of Sciences brought into existence, with 
the approval of President Wilson, the National Research 
Council as a subsidiary body to render more effective assis¬ 
tance in the way of advice on scientific development. 

Q. Well, its organization is more eleemosynary, is it not? 
It is not a private enterprise in any wise connected with 
profit; but, rather, connected with the general contribution 
of science to the betterment of mankind? A. Entirely so, 
and primarily it is organized for the purpose of advice to 
our own Government on scientific questions. None of the 
members receive any remuneration for their services. 
58 Their travel expenses for attendance at committee 
meetings are paid- 

Q. The only problem is that we are getting so many re¬ 
search organizations in the field, and they have a bad habit 
of tacking the word “National” on as a prefix, so that some¬ 
times we of the laity never know what the organization is. 
A. The National Beseardh Council can be taken definitely 
as a Government-approved and authorized organization. 
However, it is not a Government organization- 

Q. The Court is familiar with the National Academy of 
Sciences, but I wanted to be sure what the connection was 
between your organization and the National Academy of 
Sciences. 
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By Mr. O’Brien: 

Q. How long were you on this recent trip of yonrs 
through the Orient, Doctor? A. About six months. 

Q. What countries did yon go through? A India, Burma, 
Thailand, Malaya, Indonesia, Viet-Nam, or Indo-China, the 
Philippines, and Japan. 

Q. How long have you been back? When did you get 
back? A. Since the 10th of April. 

Q. Now, I think, with that background, Doctor, I 

59 would like to direct your attention, if I may, to your 
patent, and ask you whether that is the patent that 

covers your work in what chemists call the synthesis of the 
production from available starting materials of vitamin Bi 
(handing a document to the witness). A. This sets forth 
the concluding steps in the synthesis. It does not, of course, 
disclose all of the prior work, much of which had to do with 
the identification of each of the two intermediates which 
were necessary to put together in order to form vitamin Bi. 

This patent is the patent which discloses the process of 
uniting these two rings or nuclei to form the physiological, 
active substance. 

Q. That brings up the next question I was going to ask 
you. Could you tell us, just as simply as possible, just what 
that process is in there that is disclosed in that patent, in 
general? A. Well, the process is essentially that of forming 
a pyrimidine with a methyl group in the 2 position, an amino 
group in the 6 position, and a reactive group in the 5 posi¬ 
tion, attached to the CH 2 shown in the chart there, Exhibit 
3. We use preferably the bromide hydrobromide to carry 
out this condensation. 

Q. Is that process essentially this coupling process here 
shown on Plaintiffs ’ Exhibit No. 7, Chart No. 6, this 

60 coupling where you couple the left-hand or pyrimidine 
ring with the right-hand or thiazole ring? A. Yes, 

that is correct. 

Q. Well, now, what does the patent say about how that 
coupling is carried out? How do you couple them by the 
process described in the patent? A. The two products, in a 
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common solvent, preferably under acid conditions, are 
heated together for a period of a few honrs, and then the 
reaction is complete. Physiological activity can be demon¬ 
strated in the reaction mixture; and by relatively simple 
means, with the use of water and alcoholic solvents, the 
substance can be isolated in a crystalline form. 

Q. I now direct yonr attention to Plaintiffs’ Exhibit No. 
3, which is Chart No. 2 here, and I call yonr attention to 
the formula at the top here, which is marked thiamin mono¬ 
nitrate. I call your attention to the fact that that is the 
single NOs or nitrate group here attached to this nitrogen 
in the right-hand ring and has no acid substituent in the 
left-hand ring; and down here at the bottom of the same 
exhibit we have thiamin hydronitrate, a di-salt, which has, 
in addition to the NOs at the right-hand ring, this HNOs 
here in the left-hand ring. 

Now, from a comparison of those two structural formulae 
as given there, do you know the difference chemically 
61 between the mononitrate and the dinitrate T A. Yes. 

Q. Well, now I would like to ask you if, in connec¬ 
tion with your work which is covered in your patent there, 
you ever produced thiamin mononitrate? A. We did not 
produce thiamin mononitrate. In fact, I cannot distinctly 
recall that I ever produced the dinitrate, either. The di¬ 
nitrate, however, was already described in the literature as 
a product derived from the chloride hydrochloride obtained 
from nature. 

Q. Did you ever produce any monosalt of thiamin—that 
is, a salt having just the acid at this point or the acid radical 
at this point (indicating), as distinguished from your pro¬ 
duction of the disalts? A. At the time of the filing of this 
patent application we had produced what we believed to 
be the monoacetate and the monobromide of the vitamin, 
although we did not isolate those substances in pure form 
and rigorously prove that structure. 

However, we did contemplate the existence of a whole 
series of acid salts and a whole series of monosalts, recog- 



sizing that the physiological activity was resident in the 
cation, not in the anion, and that it was largely immaterial, 
from a physiological standpoint, what acid radicals 

62 were joined with the essential, basic component in the 
varions salts. 

As the specification of the patent indicates, the monosalts 
were referred to repeatedly in the patent specification as 
compounds which were contemplated as within the scope of 
the patent. We concentrated onr attention, however, large¬ 
ly on the bromide and bromide hydrobromide and on the 
chloride hydrochloride, because in the case of the bromide 
that was a form of the salt with which we first were able to 
demonstrate physiological activity and the form of the 
salt which we found it convenient to go through for the ac¬ 
tual production of the compound. 

Q. Both of those salts are disalts, are they, not mono¬ 
salts? Both the bromide hydrobromide and the chloride 
hydrochloride are disalts and not monosalts? A. Yes. 
Our primary reason for reference in the patent to the 
monosalts was the fact that competitive applications had 
been filed in England by German inventors in which analo¬ 
gous reactions were alleged to produce antineuritic com¬ 
pounds by use of the neutral esters of the pyrimidine por¬ 
tions, which would imply the formation of the monosalts, 
and we were concerned to protect ourselves against evasion 
of our invention by the substitution of the monosalt for the 
disalt 

Q. The disclosure was a protective disclosure, then, and 
you were not primarily interested in it;,you were 

63 primarily interested in the disalt; is that right? A. 
That is true. 

Q. You say you had never isolated thiamin mononitrate, 
is that correct? A. Yes. 

Q. What do you mean by “isolate” exactly, Doctor? A. 
Obtain it in pure form so that it can be analyzed and de¬ 
termined that it is the mononitrate and nothing else. 

Q. That is, actually getting it out of the solution, or what¬ 
ever it is in, and having it available in hand, so to speak? 
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A, Yes. 

Q. Now, then, did yon ever isolate any thiamin mono- 
salt? A. Yes. I am not qxdte snre whether it was done 
before this patent was issued or not, but I did describe, with 
Zima, the monochloride. 

Q. How about the monoacetate? Did you isolate that, 
do you recall? A. To the best of my knowledge, we did not 
isolate for analysis the monoacetate, although we prepared 
a physiological, active preparation which we believed to be 
the monoacetate. 

Q. How about the monobromide? Did you isolate that? 
A- I think that is in the same situation. We ob- 

64 tained what we believed to be the monobromide, but 
<hd not purify it for analysis and demonstrate clear¬ 
ly that it was actually the monobromide. 

Q. You never actually got it out of the solution in solid 

form and held it in hand, or anything of that sort; is that 
right? A No. 

Q. Might I ask you. Doctor, whether you are beincr raid 
for this testimony? A No. 

Mr. O’Brien: I think that is all I have, Doctor. 

••••••••• 

65 Cross-Examination 

By Mr. Moore: 

Q. Dr. Williams, patent No. 2,328,594, to which you have 
been referring, was granted jointly to you and to Joseph 
B. Cline; isn’t that the fact? A Yes-^Joseph K Cline. 

Q* Joseph K. Cline. Joseph K, Cline was a co-inventor 
with you of the invention that is covered by this patent? A 
That is correct 

Q. Now, that patent has been assigned by you and Cline 
to the Besearch Corporation, hasn’t it? A That is correct. 

Q. Has not the Besearch Corporation granted a license 
under this patent to Merck and Co., Inc. ? A Yes, and also 
to other licensees. 

Q. In other words, the license to Merck and Co., Inc., is 
not an exclusive license? A That is correct 
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Q. Is that the policy of Besearch Corporation—to grant 
non-exclusive licenses! A. No; we have never granted an 
exclusive license. 

Q. In other words, you have granted non-exclusive 

66 licenses generally! A Yes. 

By the Court: 

Q. Let me put it the other way around. Is it the policy 
of the Besearch Corporation where they grant licenses to 
make them general so that all may use them, or do you 
make them exclusive so that only one may use them! A. It 
is our policy to grant no exclusive license. However, we do 
not make a policy of granting licenses to all comers. We 
feel that the public interest is best served by granting li¬ 
censes to two or more manufacturers who will be capable 
of supplying the market demand, whatever that may be, in 
competition with one another. 

We do not, however, grant licenses to all comers, because 
in many cases that would be the equivalent of undermining 
the patent by introducing so much competition that no one 
could succeed in the business. 

By Mr. Moore: 

Q. To what organizations besides Mercck and Co., Inc., 
have licenses been granted under patent 2,328,594! A 
Hoffman-La Boche and Winthrop Chemical Company, the 
name of which is now changed. I am not quite sure — 
Winster. 

Q. Is that Sterwin! Is that the new name of the 

67 Winthrop Company! A. I believe so. That is the 
same firm, the successors of Winthrop Chemical 

Q. There was a Sterling Company and also a Winthrop 
Company and they combined; is that the situation! A 
Yes, which I understand now to have a relationship to one 
another, and now there has been some form of reorgani¬ 
zation, which I do not know the details of. 

Q. Did Chris H. Nanz ever have a position in the Be¬ 
search Corporation! A Not properly speaking. He act- 
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ed as attorney in the prosecution of this patent application 
and some other patent applications, prior to this, at my in- 1 . 
vitation, initially prior to my having assigned the invention 
to Research Corporation. 

Q. Was Nanz responsible for the prosecution of the ap¬ 
plication that eventuated in this patent, 2,328,594? A. In 
part As I recall it, he was not solely responsible, but did 
undertake the initiation of this application. 

Q. Did you give him a power of attorney in that case? 
A. Yes. 

Q. He was a fellow-employee of the Western Electric 
Company? A. Yes, or, rather, he was a fellow-employee of 
the Bell Telephone System. 

68 Q. Is there actually much difference? A. Well, I 
won’t go into that—that is a legal matter—but I was 

then employed by the Bell Telephone Laboratories and he 
by the Western Electric at the time I first made contact 
with him.. 

Q. Now, wasn’t the application that eventuated in the 
patent 2,328,594 involved in interference? A. Yes. 

Q. In the Patent Office? A. Yes. 

Q. And wasn’t an application on the other side of that 
interference an application that came from the L G. Far- 
benindustrie Aktiengesellschaft? A. That is correct 

Q. In other words, the opposing application in the inter¬ 
ference with the Williams and Cline application was owned 
by the German dye trust? A. I believe that is essentially 
the case, although the L G. Farbenindustrie interests in this 
country were at that time represented by the Winthrop 
Company, and I am not prepared to say just exactly what 
that business relationship was. 

Q. I do not expect you to. 

I ask you this: The work that was done on the application 
that was in interference with your application was 

69 done in Germany by chemists of the L G. Farben¬ 
industrie Aktiengesellschaft? A. That is correct 

Q. And that interference was settled, was it not, by cross 
concessions of priority? A That is correct 
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Q. And yon got some claims that formed part of this 
patent 2,328,594, did yon not? A. Yes. 

Q. And the opposing inventors got other claims? A. 
That is correct. 

Q. Now, isn’t it trne that French patent 816,432, which 
is Item B on Defendant’s Exhibit No. 1, is the French coun- 
terpart of the U. S. application that was involved in the 
interference I referred to? 

The Conrt: What do yon mean by the French connter- 
part? Were they a party to that interference snit? Yon 
said I G. Farbenindnstrie interests, bnt I did not under- 
stand the relationship of the French interests. 

By Mr. Moore: 

Q. I ask the witness: Isn’t it trne that the U. S. applica¬ 
tion of the German inventors that was involved in the inter¬ 
ference with the application of Williams and Cline is a 
counterpart of the French patent 816,432, generally speak¬ 
ing? A. Generally speaking. I would not want to 
70 be explicit about that, because at the present time my 
recollection as to what was included in prior U. S. 
applications, and of which this became a continuation in 
part, and the content of this application is now somewhat 
confused; but in part it was a French counterpart of this 
subject matter. 

Q. In other words, the United States application and the 
French patent have a common disclosure at least in part? 
A. In part 

Q. Yes. A. I would like to see a copy of that French 
patent. I do not have one with me. 

Mr. Moore: Do you have another copy? 

Mr. O’Brien: Yes. Here is one. 

(A document was handed to the witness.) 

The Court: Is that in the original French? 

Mr. Moore: Yes. We have furnished a translation. 

The Court: Does the Doctor want an English translation 
of it? 

Mr. Moore: Yes. 
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The Court: He can use my copy of it. 

Mr. O’Brien: Here is a copy of the Patent Office trans¬ 
lation of it. We are agreeable to the translation. 

Mr. Moore: I might state on the record right now we 
have agreed to the translation of the French. 

71 The Court: I appreciate that I thought it could 
expedite the testimony if the Doctor could have the 

English translation rather than read out of the French. 

The Witness: Well, my main concern was to see the dates 
on this as compared with the dates on this (indicating). 

By Mr. Moore: 

Q. There was a French application and there was a 
United States application and they did contain a common 
disclosure; isn’t that the story, Dr. Williams? A. That is 
correct 

The Court: For the information of the Court, the date 
of the Williams patent is April 1,1937, and the date of the 
French patent is what? January 18,1937 ? 

Mr. Moore: The effective date, I think, as we give it, is 

the 3rd of May, 1937. I think all of these- 

The Court: Is the French patent subsequent to the Wil¬ 
liams patent in date? 

Mr. Moore: The Williams patent was filed a month earli¬ 
er than the French patent was granted. 

The Court: Does the date become important in this trial? 
Mr. Moore: No. All dates are well ahead of the filing 
date of Schoeffel in this suit. 

The Decision of the Board of Appeals, which is Itein E 
of Defendant’s Exhibit No. 1, on page 2, gives what 

72 is the effective date of the French patent It gives 
the patent date of the Williams patent, which is 

ahead of Schoeffel’s filing date. 

Of course, under the U. S. practice, the effective date of 
that Williams et al patent is the application date, April 1, 
1937. There is no dispute about that 
Mr. O’Brien: No. 
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By Mr. Moore: 

Q. That French patent, No. 816,432, and its translation 
set forth some background as to vitamin Bi, do they not 
(handing document to the witness) ? A. Yes. 

Q. And both indicate that research work had been done 
by I. G. concurrently with the research work that had been 
done by you and Cline; isn’t that true? A. That is correct. 

Q. Now, directing your attention to Chart No. 2, Plain¬ 
tiffs’ Exhibit No. 3, wouldn’t it be proper to designate the 
compound as depicted at the lower part of that chart as 
thiamin acid nitrate? A. Yes. In reasonable context, that 
would be an understandable way of referring to it 

Q. So it might be referred to in three different ways: 
thiamin nitrate hydronitrate, thiamin dinitrate, and 

73 thiamin add nitrate? A. That is correct. 

Q. All three terms would refer to the same compound 
of the same structural character? A. That is right 

Q. Let us refer to your patent 2,328,594, and particu¬ 
larly to page 8 thereof, the second column. 

Now, the structural formula between lines 50 and 55 de¬ 
picts a compound which can be called, can it not, thiamin 
monobromide? A. That is correct. 

Q. And, directing your attention to the structural formu¬ 
la shown opposite line 35, the same page, same column, 
that depicts the structural formula of a compound which 
can be called thiamin monoacetate? A- Bight. 

Q. Isn’t that true? A. That is correct. 

Q. Those two compounds differ in the substituent that is 
attached to the nitrogen atom; isn’t that true? A. Yes, to 
the nitrogen atom of the thiazole nucleus. 

Q. That substituent is not attached to the py rimidin e nu¬ 
cleus? A. No. 

Q. Now, those two compounds differ from thiamin mono¬ 
nitrate as shown at the top of Chart No. 2, Plaintiffs’ 

74 Exhibit 3 in that they respectively show the bromine 
atom and the acetate radical where the chart shows 

the nitrate radical; isn’t that true? A. That is correct 
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Q. Now, bromine is a member of the class of halogens? A. 
That is right. 

Q. And the other members of that class are iodine, fluo¬ 
rine, chlorine? A. That is right 

Q. And the salt that includes the bromine or chlorine or 
fluorine or iodine atom would be called a halide.; is that cor¬ 
rect? A. That is right 

Q. Now, in Claim 8 of your same patent- 

The Court: On what page is Claim 8? 

Mr. Moore: On the same page, Your Honor, page 8. 

The Court: Same page? 

Mr. Moore: Yes. 

By Mr. Moore: 

Q. You list, do you not, as equivalent members of a group, 
halide acetate and nitrate? A. Yes. 

Q. In other words, you list as equivalent members of a 
group, bromine acetate and nitrate? A. Yes, equivalent 
for this purpose. 

75 Q. Now, wouldn’t the skilled organic chemist, upon 
being shown the structural formula indicated oppo¬ 
site line 20 on page 8 and told that that is a reactant to be 
reacted with 4-methyl-5-beta-hydroxy-ethyl-thiazole, and 
upon being further told that the X of that first compound 
could be nitrate, know that the expected resulting com¬ 
pound would be thiamin mononitrate? A. He would be led 
to believe that that is the case. 

Q. His knowledge of structural formulae and of organic 
chemistry would lead him to that conclusion? A. Yes. 

Q. Now, turning your attention, Dr. Williams, to page 7 
of the patent granted to you and Cline, isn’t it true that the 
two of you make reference to the add salts of the chloride, 
sulphate, phosphate, and nitrate esters? 

I will refer you to the second column,beginning line 29. 

Mr. O’Brien: What page is that, Mir. Moore? 

Mr. Moore: Page 7. 

A. That is correct 
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By Mr. Moore: 

Q. There is another indication of equivalency of the chlo¬ 
ride compounds and the nitrate compounds; isn’t that true? 
A. Yes. 

Q. And, in connection with the formula that is 

76 shown at page 7, opposite line 50, you say, beginning 
at line 56, that X therein may represent ah acid radi¬ 
cal which may be varied almost at will? A. That is correct 

Q. And NO* is an acid radical, isn’t it? A. That is 
correct 

Q. And on page 8, the first column, in the first two para¬ 
graphs, you make a distinction between the compounds 
which may be characterized as having a free base and those 
which are acid salts, don’t you? A. Yes. In those para¬ 
graphs, of course, the acid salts referred to are the acid 
salts of the thiazole and the pyrimidine reactants. The use 
of such acid salts of the intermediates would imply the pro¬ 
duction of the add salts of the final product 
Q. In such a claim as Claim 10, which appears in the 
second column of page 8, you show, do you not, in the first 
formula, thiamin monobromide? A, Correct 
Q. And then in the second you show the add bromide? 
A. That is correct 

Q. Well, didn’t your attorney inform you that this patent 
covered the free base compounds and the add salt com¬ 
pounds? A. Do you mean free base? 

77 Q. Let me rephrase it this way: Didn’t he tell you. 
it would include compounds in which the add was 

attached to the amino group and also compounds in which 
the add was not attached to the amino group? A. Yes. 

Q. And that is indicated by comparison of the two dif¬ 
ferent compounds depicted in Claim 10, isn’t it? A. That 
is correct 

Q. In the first compound you have no add attached to the 
NHs group? A. That is right j 

Q. Whereas in the second compound you have HBr- 

A. Yes. 

■ ' ! 
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Q. (Continuing) -hydrogen bromide attached to the 

amino NHa group? A. Yes. 

Q. Now, with thiamin monobromide at hand, wonld there 
have been any difficulty for yon as an organic chemist to 
prepare the thiamin mononitrate? A. I think if I had 
been asked at the time that this application was filed to 
prepare thiamin mononitrate I wonld have come np with 
it in very short order. I was confident that snch a com¬ 
pound was capable of existence and could be made. 

78 Q. With little difficulty? A. Yes. 

Mr. Moore: That is all 

Redirect Examination 
By Mr. O’Brien: 

Q. Now, Doctor, directing your attention again to Claims 
9 and 10,1 understood you to say that Claim 9 discloses or 
claims both the monoacetate and the acid acetate of thia¬ 
min; is that correct?A That is right 

Q. And Claim 10 covers both the monobromides of thia¬ 
min, monobromide and the acid bromide? A. That is right 

Q. Now, is there any mention or disclosure or is there a 
formula anywhere in the patent which shows thiamin mono¬ 
nitrate ? You will have to refer to the patent, probably, in 
some detail for that A I have not been able to find any 
direct reference to mononitrate. 

Q. There is no specific claim that specifically covers 
mononitrate? A No. 

Q. Like Claim 10, which covers thiamin monobromide? 
A That is correct 

Q. Referring your attention again to Claim 8, that is a 
process claim, is it not? 

79 The Court: Mr. O’Brien, are you still referring to 
page 8? 

Mr. O’Brien: Yes, Your Honor, page 8 of the patent, 
Claims 8, 9, and 10. 
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By Mr. O’Brien: 

Q. Referring to Claim 8, that is a process claim, isn’t 
it? A. That is correct ' • 

Q. And it covers reacting the pyrimethyl ester, the pyrim¬ 
idine ring and the thiazole ring, to produce antinenritic com¬ 
pounds ; is that right? A. That is correct. 

Q. Now, assuming, as counsel for the Patent Office has 
said here, that the X in the pyrimidine ring were nitrate— 
that is, the pyrimethyl ester active with the thiazole was the 
nitrate in the pyrimidine ring—do you have any actual 
knowledge whether that reaction could be used to produce 
the mononitrate? 

In other words, if the nitrate ester of the pyrimidine 
ring is reacted with the thiazole—I am talking about the 
ordinary ester and not the acid ester—would thiamin mono¬ 
nitrate result? Do you have any actual knowledge of that? 
A. To the best of my recollection and belief, we did not ex¬ 
periment directly with the mononitrate of the pyrimidine or 
the nitrate ester of the pyrimidine for that purpose. 
80 Q. Now, I would like to ask you with reference 
to Research Corporation, which is the assignee of 
your patent: Is that a profit or nonprofit organization? A. 
It is a profit organization, but it uses its entire net income 
for the support of research activities in various colleges, 
universities, and other research institutions. 

Q. The income that comes in as royalties under its vari¬ 
ous patents is returned to research in the universities large¬ 
ly; is that correct? ' A. That is correct The entire stock 
of Research Corporation is owned by the Corporation, so 
that no dividends are declared. 

The Court: Are there any further questions? 

Mr. Moore: No further questions. . 

By the Court:, . j 

_ i 

Q. Doctor, the Court wanted to ask you, in connection 

with your last statement, do either you or Mr. Cline, your 
co-inventor, receive any profit, gain, or benefit from your 
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ownership of this patent? A. We no longer own the pat¬ 
ent It was assigned ontright to Besearch Corporation. 

Q. How soon after yon got the letters patent did you 
assign it? Al Before we got the letters patent It 

81 was assigned with an understanding that a certain 
share of the royalties should flow not to Cline but 

to Buchman, Waterman, and myself, who had supported 
the research for a period of time prior to our making an 
agreement with Besearch Corporation and for some 
months thereafter. 

That agreement provided for a diminishing percentage¬ 
wise return to the inventors as the royalties should in¬ 
crease, the object being primarily to compensate us out 
of the first returns for the expenditures and outlays which 
we had made in support of the research over this period of 
time, which in my case was some 25 years. But when i 
was invited to become the chairman of the Committee on 

Cereals of the National Besearch Council- 

Q. What year was that, Doctor? A. That was late in 
1940. 

(Continuing)-1 recognized that I could not accept a 

position like that if I had a monetary interest in the suc¬ 
cess of the cereal enrichment program, which the Food 
Nutrition Board was then sponsoring; so I made an agree¬ 
ment with the Besearch Corporation and with the Ameri¬ 
can Friends Service Committee such that my entire right 
and title to further income from the royalties should go 
to the American Friends Service Committee, retaining for 
myself only a fixed stipend somewhat less than my previous 
salary with Bell Telephone Laboratories and that I 

82 still receive as an annual income, regardless of whe¬ 
ther there is an advancement or extension of the 

cereal enrichment program. 

Q. Would you mind telling us how much that is a year? 
A $15,000. 

Q. And that is your only pecuniary interest in the patent 
itself as of the present time? A That is correct 




The Court: Is there anything else yon gentlemen have? 

Mr. Moore: I am perfectly willing to state on the record 
that the file wrapper of the Williams and Cline patent, 
2,328,594, shows on its face that the assignment to Be** 
search Corporation was dated May 19, 1937. 

Is that agreeable? 

Mr. O’Brien: When was it recorded? 

Mr. Moore: That would be the recording date, perhaps. 

The Court: Is that consistent with the testimony that 
the application was made April 1,1937 ? 

Mr. Moore: Yes. 

.The Witness: Well, may.I add, for the clarification of 
the record, that by agreement Buchman, Waterman, and I 
were under obligation to assign all inventions in connection 
with vitamin Bi to Research Corporation from March* 
1935, so that date recorded in 1937 was in fulfillment of a 
prior agreement. 

. i'_. . ■■ 

By Mr. Moore: 

• - ** '•/•* * | * 

83 Q. I understand. Dr. Williams, the income of the 
- Research Corporation has been used in the further¬ 
ance of research? A. Yes. By the original agreement, 
one-half of the money had to be set aside for the promotion 
of research in the combat against dietary diseases, and that 
has been the performance through these years.-. 

Mr. O’Brien: No further questions, Your Honor. - - , 

The Court: On the record, Dr. Williams, you are a very 
impressive witness with this Court It is not often that I 
am privileged to listen to such an enlightening discourse 
from one who has so few ulterior motives or pecuniary in¬ 
terests. If you sat in judgment of your fellowmen as I 
do and probed into their motives, you would wonder some¬ 
times. * ■ 

The Witness : Thank you. 

(The witness left the stand.) 

The Court: Would you gentlemen come to the bench? 

(At the bench:) 













54 


The Court: This is on the record. Of course, yon gen¬ 
tlemen of counsel appreciate what the Conrt straggles with 
when he has been a practicing attorney for 21 years and a 
trial attorney for most of that time. This witness who 
has been on the stand, as I have said openly, is a most im¬ 
pressive witness. 

I gain the impression, from what has been elicited 

84 from his testimony, that in the formnla that he 
worked out, on the basis of which he got his patent, 

there was an important element which is quite dominant 
in that of the present plaintiff, but the present plaintiff was 
able to extract it with inventive genius. So that in place of 
the acid or liquid formation in which it was undoubtedly 
present, by mathematics, chemistry knowledge, or what 
have you, he did have the inventive genius, presumably, of 
extracting it 

Now, in my own practice I have seen courts many times 
ask a question which is improper and which perhaps vio¬ 
lates the rales of evidence and draws from a witness an 
answer when counsel themselves know in advance of the 
trial what the answer is going to be, and the result of it 
is that it is many times harmful to the case. I think that 
in the redirect examination you probably touched on it, 
Mr. O’Brien—whether there is an inventive process above 
and beyond the disclosure here which gives something new 
to the art. 

Mr. O’Brien: May I say, Your Honor- 

The Court: Do I state in my very poor way the problem 
that I have? 

Let me put it this way: The Court has a very, very lim¬ 
ited knowledge of chemistry, gained in the commercial 
course, so you can'see its limitations. The Court himself 
has been commercially prepared for the practice of law. 
But I remember, as far back as my student days, that 

85 there was always a recognition that a molecule con¬ 
tained the elements of two atoms and the struggle of 

science to determine what lay beyond the atom. It was al¬ 
ways believed that the atom could be split up, that the atom 
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did have something that composed it and that they probably 
had something that composed them Which composed the 
elements of the atom. 

Now, I would feel, speaking broadly, that the inventive 
genius of the one who finally was able to break it is the 
important thing over the fact that somewhere in the atom 
was the property that could be broken. Here I noticed 
your stress upon that one element of NOs and its lack of 
combination in the one group and its combination in the 
other and the testimony of Dr. Williams that apparently the 
plaintiff was able to extract the salt. I also recognize that 
in his testimony he said he probably knew it was there. I 
would like to get that cleared up a little bit I myself do 
not want to ask questions that might be harmful to both 
sides. 

Mr. O’Brien: I may say to Your Honor that we have a 
witness, Dr. Wallis, who was turned loose, so to speak, on 
the problem of making the thiamin mononitrate by the Wil¬ 
liams and Cline process, and it is not possible to- make the 
mononitrate and recover it. 


The reason is that in order 
to get the two halves to go together the conditions must be 
acid, in order to get the two to couple, and when you have 
that acid there you always and necessarily result in 
86 an acid salt as distinguished from the monosalt 

Now, I know it must be somewhat confusing that 
there are no process claims for the production of this new 
compound before the Court, but I think that I can explain 
it, and perhaps Mr. Moore will agree here. It is that the 
two claims that really most directly cover that, Claims 15 
and 16, were not in the case when it was tried before the 
Board of Appeals. The difficulty was that the attorney 
precedingly had floundered with the presentation of method 
claims, and these two method claims, 15 and 16, which in 
turn actually would cover an inventive method, if they were 
properly before the Court, were not put in until after the 
case had gone to the Board. Therefore, they axe not 
really properly before the Court Mr. Moore certainly is 
prepared to show they are not So I have dropped them. 
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Is that a correct statement? 

Mr. Moore: That is correct 

The Court: Is that the reason why you dropped them at 
the beginning of your case? 

Mr. O’Brien: Yes. Two claims defining the process, 15 
and 16, are not properly in the record because they were not 
in the record in the Patent Office, and Mr. Moore would 
not have permitted me to retain them. The other claims 
were the earlier process claims and those were presented 
during the floundering stage, and I am prepared to 
87 state that they are not inventive. 

On the other hand, if Claims 15 and 16 were prop¬ 
erly before the Court, I would have pursued them. 

The Court: Do you want to interrogate Dr.. Williams on 
whether efforts have been made to isolate thiamin mono¬ 
nitrate? 

Mr. O’Brien: I am quite certain he did not. 

The Court: I mean, his testimony was that he felt from 
an experiment he could. That is the hope of every scien¬ 
tist 

Mr. O’Brien: He is in a peculiar position here. He has 
the broad, dominant patent, and he does not want to say 
anything that will necessarily invalidate it There is no 
doubt that this covers the entire genus of making the en¬ 
tire field. What we have is one particular little compound 
in that vast field. 

The Court: It is a rare experience of the Court to have 
an attack being made by a plaintiff where the defendant 
himself is inclined to say that the attack is good. 

You can do as you please. I have been up against this 
in practice. I do not want to ask the question as a third 
party, with probably the force of my office. He came almost 
to the point of saying something and he did not quite say 
it I will leave it where I find it and you can do what you 
please. 

Mr. O’Brien: I think he will testify—maybe it is unfair 
to predict- 
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The Court: It is at the bench. 

88 . Mr. O’Brien: I think he will testify his work was 

directed to the chloride hydrochloride primarily be¬ 
cause that was the eventual commercial product and it is 
the form that most closely approximates the naturally oc¬ 
curring vitamin. I think he probably would say that he 
thinks he could have produced the mononitrate. 

The Court: But he did not do it 

Mr. O’Brien: I am prepared to show he could not have 
by the process. 

The Court: That is what was in my mind. 

Mr. O’Brien: Shall I recall him® 

The Court: You use your judgment. 

Mr. O’Brien: I will recall him. 

The Court: I am wondering, in the state of the record, 
where the man himself knows his potentials, the research 
he made, if, to use my crude illustration, knowing the pres¬ 
ence of the atom is envisioned, he was not able to crack it, 
but another genius was able to do it- 

Mr. 0 ’Brien: I will most willingly recall him, and I would 
most willingly have you ask any questions. 

The Court: I would rather not. It is a matter in which 
you gentlemen have more training than L I am concerned 
with the facts. I am sitting here and that is the; impres¬ 
sion I have gained. It is an unusual situation for me to 
be in—a man with the greatest experience and in- 

89 formation touching the one point you gentlemen are 
vitally concerned about offers the greatest chance 

for getting expert testimony that you would ever get in a 
case. 

.Mr. O’Brien: Shall I recall him? 

The Court: Do as you please. 

(After counsel left the bench:) 

• • . i •-* 

Thereupon, Dr. Robert R. Williams was recalled as a 
witness and testified further as follows: ; 















Further Redirect Examination 

Q. Now, Dr. Williams, I would like to refer specifically 
to your testimony on cross-examination here. I wonld like 
to refer to that statement of yours in which I believe you 
said that you thought you probably had the thiamin mono¬ 
nitrate compound—is that correct?—in your work carried 
out in connection with the patent A. No; I do not recall 
any statement just like that 

Q. May I ask you this: Did you do any work specifically 
directed to producing the thiamin mononitrate compound? 
A. No work at all, as far as I can recall. 

Q. What particular compounds of vitamin was your 
work primarily directed to? A. To the bromide, bromide 
hydrobromide particularly, and to the chloride hydro¬ 
chloride. 

Q. May I ask you why the work was particularly 
90 directed to those two forms of thiamin? A. Because 
the bromide ester, the pyrimethyl bromide, was a pe¬ 
culiarly advantageous reactant with the thiazole to form 
the antineuritic vitamin. That is, the nature of the bro¬ 
mide ester is such as to bring about a ready condensation 
of the nitrogen with the thiazole ring, and actually the 
bromide hydrobromide is a transition product in the pro¬ 
duction of the chloride hydrochloride, which has been, up 
until recently, the principal article of commerce. 

We were concentrating very largely upon those reactions 
which had to do with making the vitamin commercially 
available in quantity and cheaply. The reason for con¬ 
centrating on the chloride hydrochloride was essentially 
that the vitamin had been isolated from nature as the chlo¬ 
ride hydrochloride and there was a pharmaceutical pref¬ 
erence for the. chloride hydrochloride in the trade, because 
of the standing which that particular salt had acquired, 
through experience that had accumulated with the product 
of natural origin. 

We did not believe that one salt had any particular merit 
over another, but it was obvious that commercially the chlo- 
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ride hydrochloride, which already had a scientific standing 
of some 10 years’ duration, would be received in the phar¬ 
maceutical trade much more readily than some other un¬ 
known salt or less known salt. 

Q. That was because the chloride hydrochloride 

91 was believed to be the form most closely approxi¬ 
mating the naturally occurring vitamin; is that cor¬ 
rect? A. Well, many people have that idea, although that 
is not true. The vitamin occurs in nature in association 
with whatever acids happen to be in the foodstuff in which 
it exists. The vitamin, however, was isolated from nature 
as the chloride hydrochloride because the people add hydro¬ 
chloric acid near the end of the process. 

Q. The emphasis, however, was on the preparation of the 
chloride hydrochloride and the bromide hydrobromide be¬ 
cause, with reference to the chloride hydrochloride espec¬ 
ially, it was probably the most desirable salt from the point 
of view of the trade, if you want to call it that; is that cor¬ 
rect? A That is correct, and the bromide because it was 
the most advantageous compound through which to pass 
to the chloride hydrochloride. 

Q. Now, Doctor, do you recall any work at all with the 
nitrate, either the nitrate hydronitrate or the attempts to 
make the thiamin mononitrate? A. My recollection on the 
nitrate hydronitrate is rather vague. I can recall having 
looked up the literature on that subject, but I cannot recall 
having prepared the nitrate hydronitrate. 

I am quite sure that I did not prepare the thiamin 

92 mononitrate. The monosalts we regarded as sub¬ 
stituents of academic scientific interest rather than 

of practical importance at that time, except as a certain 
practical importance was imputed to them by the competi¬ 
tive allegations of the L Q-. Farben inventors, whose patent 
applications in England we had already seen. 

Q. I believe you said on cross-examination, Doctor, that 
one of the reasons, if perhaps not the principal reason, why 
there was mention made in your patent at all about the 
monosalts that are mentioned there—namely, monoacetates, 
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and monobromides—was because of the competitive situa¬ 
tion with L G. Farbenindustrie; is that correct? A. That 
is correct At one stage we attempted to prove that L G. ’s 
British claims were entirely falacious, looking to a court 
action to have them thrown out, because they omitted to 
mention at all the acid salts, which, for a practical process, 
we found essentially necessary in order to obtain any 
yields. 

However, we were discouraged from following that line 
of attack by the fact that we found that, while we could not 
isolate any monosalts by reacting the pyrimethyl ester with 
the thiazole in the absence of an extra molecule of acid, we 
did get physiological activity which we assumed must be 
due to the formation of a smaller amount of the monosalt 
as a result of such a reaction, but we could not tell, 
93 of course, the structure of the compounds which had 
physiological activity which we were unable to iso¬ 
late. 

Q. That was your reason, was it, for mentioning such 
monosalts as the thiamin monobromide and the thiamin 
monoacetate? It was based on these evidences of physio¬ 
logical activity? A. Yes. We found always that we got a 
small amount of physiological activity when we reacted the 
pyrimethyl ester with the thiazole in the absence of an 
extra molecule of add; but the amount obtained was al¬ 
ways too small for us to isolate any, and we could not, 
therefore, determine the constitution of the active substance 
present But, from the chemistry of the situation, we as¬ 
sumed and we believed that we did have the monosalts 
present 

Now, more rigorous evidence of that is really required 
to thoroughly satisfy the sdentific mind. 

Q. I take it, though, that no monosalts of any sort were 
isolated, is that right, to your recollection? A. The first 
recollection I have of isolating a monosalt is that referred 
to in the publication of Zima and Williams in 1942 or 1943 
in the reports of the German Chemical Sodety. 
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Q. That report in the German Chemical reports to which 
yon referred described the thiamin monochloride; 

94 is that right ? A. That described the monochloride. 

Q. That, of course, is not the mononitrate t ' A. 
No. That was the only monosalt that I can recollect hav¬ 
ing anything to do with isolating and analyzing so that clear 
proof of structure was available. 

Mr. O’Brien: I do not have anything else to ask on re¬ 
direct 

Recross-Examvnation 
By Mr. Moore: 

Q. Let us refer. Dr. Williams, to this Chart No. 3, Plain¬ 
tiffs ? Exhibit No. 4. That shows, does it not, two com¬ 
pounds, thiamin chloride hydrochloride and thiamin bro¬ 
mide hydrobromide? Do you have a copy of your patent 
2,328,594 before you? A. Yes. 

Q. Would you refer to page 5 of that patent, the second 
column, beginning at line 59? A. Yes. 

Q. Doesn’t that patent at that point disclose a method 
of obtaining the chloride hydrochloride from the bromide 
hydrobromide? A. That is correct 
Q. In other words, you pass from the compound at the 
bottom of Chart No. 3, Plaintiffs’ Exhibit No. 4, to the 
compound at the top of that same chart? 

95 The Court: State that again, Mr. Moore, please. 
I see the formula at the bottom. Would you state 

that question again? 

By Mr. Moore: 

Q. You pass from the compound that is depicted at the 
bottom of that chart, Plaintiffs’ Exhibit No. 4, Chart No. 3, 
which is thiamin bromide hydrobromide, to the compound 
at the top of the same chart, which is thiamin chloride hy¬ 
drochloride? A. That is correct. 

Q. And the reactant by which you obtain the chloride hy¬ 
drochloride from the bromide hydrobromide involves the 
use of the simple chemical silver chloride; isn’t that true? 
A. That is correct 



Q. Can yon give the formula for silver chloride? A. 
AG-CL 

Q. In comparison with these complex compounds it is 
a very simple, elementary compound, isn’t it? A It is 
a simple compound. 

Q. And at that portion of your patent you set out the 
details of the method by which the chloride hydrochloride 
is obtained, don’t you? A That is correct. 

Q. Aid you said that you had isolated the thiamin 

96 monochloride? A I do not see that. 

Q. In your redirect examination you suggested 
that you had isolated the thiamin monochloride; that you 
had isolated that particular salt? A Yes, 1 have. 

Q. At least that one salt you had isolated? 

The Court: Mr. Moore, would you follow that question 
and clarify it in my mind? That is not contended for, 
though, in the description that begins on line 55 on page 5 
of the Williams patent, is it? 

Mr. Moore: I intended to start at line 59. 

The Court: That is what I meant 

Mr. Moore: No. That section has to do with the pro¬ 
duction of chloride hydrochloride from the bromide hydro- 
bromide. 

The Court: But you had directed his attention to it I 
thought perhaps your question was, in consequence, that 
from the description given he had arrived at the thiamin 
mononitrate. 

Mr. Moore: No. 

The Court: Very well I may have misunderstood you. 

Mr. Moore: My logic may have suffered there. 

The Witness: I did, at sometime which I can’t date pre¬ 
cisely at this moment, isolate the monochloride. 

By Mr. Moore: 

97 Q. You suggested sometime in 1943? A Yes. 

Q. You referred to a publication about that time. 
A Yes. My belief is that it was subsequent to the appli- 
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cation date of this patent in question, bnt prior to the issu¬ 
ance of the patent 

Q. Well, this Schoeffel application date is April 7,1944. 
A. No; I mean the application date of the patent issued to 
Williams and Cline. 

Q. Well, that is shown in the heading of the patent A. 
Yes. 

Q. And you filed that application with Cline in the Pat¬ 
ent Office on April 1, 1937. A. Yes. 

Q. Referring again to that method set out on page 5 of 
your patent, if, instead of using silver chloride you had 
used silver nitride, you would have obtained from the bro¬ 
mide hydrobromide the thiamin mononitrate, wouldn’t you? 



Q. Let me correct that question. 

If you had used, instead of silver chloride, silver nitrate, 
working with the bromide hydrobromide you would have 
obtained then the thiamin add nitrate? A. Yes, that is 
correct 

98 Q. To obtain the thiamin add nitrate you need 
merely to employ a different silver salt? A. That 
is correct 

Q. In fact, this French patent, toward its very end—and 
I direct your attention to the last paragraph on page 17 of 
the translation—reference to conversion by the use of silver 
phosphate, silver acetate, silver lactate, or silver ben¬ 
zoate-- 

The Court: Mr. Moore, would you be good enough to 
restate the page of the French patent? You stated page 17 
of the English translation and then directed the witness’ 
attention to the last paragraph. 

Mr. Moore: Above the resumfc. 

The Court: I took it to be paragraph No. 1, but you mean 
technically the last paragraph above the resume? 

Mr. Moore: Yes, sir. 

The Court: Would you give me that question again, be¬ 
cause I looked at the very last paragraph on the sheet 
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By Mr. Moore: 

Q. Isn’t there an indication in that paragraph. Dr. Wil¬ 
liams, of the conversion of the halides there indicated by 
nse of snch silver salts as silver phosphate, silver acetate, 
silver lactate, and silver benzoate? A. Yes; there cer¬ 
tainly is a reference to the very common process of 

99 obtaining salts by donble decomposition. I am a 
little uncertain, without reading back, as to whether 

the halides of the thiazole compounds refer to the thiazoli- 
um compounds of the structure of the vitamin or to thiazole 
compounds. 

Q. I do not want to get this too complicated, but there is 
a reference, is there not, to the 4-methyl-5-hydroxy-ethyl- 
(^-methyl^'-aminopyrimidyl-b'-methyl) thiazolinm ha¬ 
lides? A. Yes, that is correct Your inference is correct 

Q. And that compound, spelled out there in those elab¬ 
orate words, is such a compound as is shown in that Chart 
No. 3, Plaintiffs* Exhibit No. 4; isn’t that true? A. Yes, 
that is correct 

Q. And, as you suggest, to change from the halides to 
the salts of the silver phosphate or the silver acetate or the 
silver lactate or the silver benzoate, you go through this 
classified process of double decomposition? A. That is 
true? 

Q. Well, wouldn’t this be a simple equation for double 
decomposition using silver salts: silver nitrate plus sodium 
chloride gives you a precipitate, silver chloride, plus so¬ 
dium nitrate? A. That is correct 

Q. Would you want to just sketch out that equation 

100 on a handy piece of paper there? A. ‘The witness 
did as requested.) 

The Court: Do you want to identify that for the record? 

Mr. Moore: Yes. I want to finish it 

By Mr. Moore: 

Q. You have given chemical symbols there and set out a 
chemical equation in chemical terms. Would you just mark 
the names of the compounds there? A. (The witness did 
as requested.) 
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Mr. Moore: I offer this equation as Defendant’s Ex¬ 
hibit 2. 

Mr. O’Brien: I have no objection. 

The Court: Very well. It may be received. 

(Chemical equation referred to was marked and re¬ 
ceived in evidence as Defendant’s Exhibit 2.) 

By Mr. Moore: 

Q. Now, Dr. Williams, with thiamin chloride hydro¬ 
chloride in your hands, couldn’t you obtain thiamin mono- 
chloride by a simple neutralization process? A. You could 
obtain thiamin monochloride by half neutralization in an 
aqueous solution; but if you wish to isolate the salt in a 
pure form you would have to avoid contaminating that so¬ 
lution with some other salt, which might embarrass you 
in getting the crystalline product pure and free from any 
contamination. 

The best way that occurs to me at the moment for 
101 avoiding that sort of complication is to use silver 
oxide as your agent for half neutralization, which 
would have the effect of removing the chloride ion without 
introducing any other new ion except the hydroxyl ion which 
is already there as a component of water. 

Q. In your application as filed in the Patent Office didn’t 
you mention in such a claim as Claim 64 the nitrate ion? 
A I believe so, yes. 

Q. And that claim was part of the original disclosure of 
that application? A That is correct 

Mr. Moore: No further questions. 

Further Redirect Examination 
By Mr. O’Brien: 

Q. Referring again to the second column on page 5 of 
your patent, beginning at line 59, I believe that counsel 
has suggested that if you start with the bromide hydro- 
bromide here and react it with silver nitrate, using silver 
nitrate instead of silver chloride, you would produce a ni¬ 
trate salt of thiamin. Is that correct? A. Yes. 
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Q. What would that nitrate salt be? That would be the 
dinitrate, wouldn’t it, and not the mononitrate? A. 

That would be what you have called the nitrate 

102 hydronitrate. 

Q. The so-called acid salt? A. Yes. 

Q. Bather than the mononitrate, which is the one that 
appears at the top of Chart 2, Plaintiffs ’ Exhibit 3? A. 
Yes. 

Q. That is, it would be this salt, the salt appearing at the 
bottom of Chart 2, Plaintiffs’ Exhibit 3, the nitrate hydro¬ 
nitrate, and not the thiamin mononitrate? A.That is cor¬ 
rect 

Q. Now, referring to the translation of the French pat¬ 
ent, the paragraph immediately preceding the resume- 

The Court: That is page 17 of the English translation? 

Mr. O’Brien: That is page 17 of the translation, Your 
Honor. 

By Mr. O’Brien: 

Q. (Continuing) -1 note that the silver salts men¬ 

tioned there are silver phosphate—silver phosphate seems 
to be repeated- 

Mr. Moore: I thiTilr it really should be sulphate. I 
checked the original French there. 

By Mr. O’Brien: 

Q. (Continuing) -silver phosphate, silver sulphate, 

silver acetate, silver lactate, or silver benzoate. Now, 

there is no mention there, is there, of silver nitrate? 

103 A. No. 

Q. Now, if silver nitrate were used in place of one 
of the five silver salts that are mentioned there, isn’t it 
true that the resulting compound would be the dinitrate or 
the hydronitrate or the nitrate hydronitrate and not the 
mononitrate? A. The language is not clear on that point, 
because it refers simply to the sodium thiazolium halides 
without specifying whether they are monohalides or di¬ 
halides. 

Q. 1 take it the answer is there is no specific reference in 
there to any monothiazolium compound that would neces- 
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sarily result in a mononitrate salt; is that right? A. I see 
no specific reference to a monosalt in that paragraph. 

Q. Now, Doctor, counsel for the Patent Office has re¬ 
ferred to Claim 64 of your original application, where ref¬ 
erence is made to an anion which might be, among others, 
nitrate. With counsel’s permission, I will not read the list 
of anions mentioned here. There is a total of nine different 
types of anions. 

I would like to hand you, if I may, this file wrapper and 
ask you to state how many claims were originally presented 
in your patent application (handing a document to the 
witness). A. According to this file wrapper, 87 claims. 

Q. There were 87 claims originally presented; is 

104 that right, Doctor? A. That is right 

Q. How many claims are there in the issued pat¬ 
ent? A. Thirty-six. 

Q. Then, I take it that there were at least 51 claims that 
were presented in the original file wrapper that were sur¬ 
rendered during the transaction; is that right? Eighty- 
seven less thirty-six is fifty-one. A. That is correct 

Q. As a matter of fact, in an amendment presented in the 
Patent Office in your application on November 18, 1937, I 
note that claims 88 to 99 were presented. I ask you to in¬ 
spect that amendment and see whether that is correct A. 
That seems to be correct 

Q. Then, you had almost 100 claims in the application 
during the prosecution; is that right? A. Yes. 

Q. And there were 36 claims in the issued patent, and the 
balance of some 64 claims must have been surrendered dur¬ 
ing the prosecution; is that correct? A. Yes. 

Q. They were surrendered, I take it, because they were 
not alloewd by the Patent Examiner; they were rejected 
for one reason or another. 

Would you kindly inspect the file wrapper and tell 

105 me whether that is so? A. I have no doubt that 
many of the claims were given up because of objec¬ 
tions of the Patent Office to the scope of the claims. 

Q. And among those claims given up was Claim 64, to 
which counsel for the Patent Office has referred; is that cor¬ 
rect? I believe you will note it canceled in the Patent Office 
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file, which means it was' surrendered? A. Yes, that is cor¬ 
rect. It gives me a headache to look at it now. 

Mr. O’Brien: I have no further questions. 

Further Recross-Examination 
By Mr. Moore: 

Q. Just one question, Dr. Williams. Turn your atten¬ 
tion, will you, to page 10 of the translation of the French 
patent, the second paragraph. A. Second paragraph, 
page 10. 

A Yes. There is a reference there, is there not, to a 
reaction involving silver nitrate? A. Yes. 

Q. The compound that is reacted with the silver nitrate 
is this thiamin bromide hydrobromide, isn’t it (indicating 
on chart) ? A I beg your pardon? 

Q. The French patent by the Germans points out 
106 that a reaction takes place between silver nitrate and 
thiamin bromide hydrobromide, doesn’t it? A. That 
is correct. 

Q. The patent employs different language to say thiamin 
bromide hydrobromide, but that is the effect of the lan¬ 
guage, isn’t it? A. Yes. 

Q. Within this reaction between the silver nitrate and 
the thiamin bromide hydrobromide you get a thiamin ni¬ 
trate hydronitrate; is that right? A That is correct 

Mr. Moore: That is alL 

Further Redirect Examination 
By Mr. O’Brien: 

Q. That, however, is not the mononitrate salt, is it, Doc¬ 
tor? A No. 

Q. And I call your attention to the melting point given 
there for it “we obtain crystals of the corresponding ni¬ 
trate which decomposes at 166 degrees centigrade.” Do you 
happen to know whether that is the melting point of the 
mononitrate or the nitrate hydronitrate ? AI do not recall, 
no. 
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108 Dr. Everett Stanley Wallis was called as a wit¬ 
ness and, being first duly sworn, was examined and 

testified as follows: 

Direct Examination , 

By Mr. O’Brien: 

Q. Doctor, would you please state for the record your 
full name and your professional standing or connection? 
A. My full name is Everett Stanley Wallis, and I am the 
A. Barton Hepburn professor of organic chemistry of 
Princeton University. 

Q. How long have you been a chemist, Dioctor? A. I 
received my bachelor’s degree in 1921 from the University 
of Vermont; my master of arts degree in 1923 from Prince¬ 
ton University; my Ph. D. degree in 1925; and I have prac¬ 
ticed teaching and research ever since. 

Q. All those degrees were in chemistry, were they? A. 
Those degrees were in chemistry. 

Q. Axe you consultant to various companies in a chemi¬ 
cal capacity? A. I have been consultant from time to time 
to various industrial companies. 

Q. Could you mention some of the companies, just brief¬ 
ly? A- Yes. I have been a consultant for Sobering 

109 Corporation; for Merck & Co., Inc. I have been a 
consultant for the Department of Justice in a patent 

suit, which did not go to court but in which the work was 
done. I have been a consultant, for one year, for Beid and 
Camerik. 

Q. I think that is enough. I just wanted the Court to 
appreciate your industrial connections. 

Are you familiar with the patent application which is 
involved in this proceeding, that is, the Schoeffel patent 
application that is claiming thiamin mononitrate? A. Yes; 
I have read it. 

Q. Are you also familiar with the Williams and Cline 
patent 2,328,594? A. Yes; I have read that and studied it. 
Q. Which is cited as a reference against that applica- 




tion; and also I assume yon are familiar with the French 
patent 816,432, or, probably more correctly, with its trans¬ 
lation! A. The English translation of that I have read 
and studied. 

Q. Were yon asked to do certain experiments in accord¬ 
ance with the Williams and Cline patent! A. Yes; I was 
asked to do certain experiments with regard to this patent, 
which I have carried out in the laboratory. 

Q. Were those experiments extensive or were they 

110 of short duration! A. They were quite extensive, 
studying in particular the chloride hydrochloride of 

the pyrimidine and its condensation with the thiazole; the 
monochlor free base and its condensation with the thiazole 
derivative; the bromide hydrobromide and its condensation 
with the thiazole; the nitrate hydronitrate of the pyrimidine 
and its condensation with the thiazole. 

Q. About how long was your experimental work in con¬ 
nection with this patent! A. It took place beginning about 
July 1950 and continuing most of the summer and some 
during this year. 

Q. What were you requested to do in connection with 
that! A I was requested to cany out condensations un¬ 
der the Williams and Cline patent, under their conditions, 
to see if it was possible to synthesize the vitamin in the 
form of its monosalt under the conditions of the patent 

Q. Do you know why you were selected for this work! 
A. Well, I am an organic chemist that has been interested 
in organic reactions and mechanisms, and I suppose I was 
selected because of independence. 

Q. However, you were paid for the work that was done 
in connection with that! A Oh, yes; I have been 

111 paid for all my work that was done last summer. 

Q. Now, you have stated, I believe, that you were 
charged with making or your duty was to see if you could 
make a thiamin monosalt by following the procedure dis¬ 
closed in the Williams and Cline patent. Specifically, what 
monosalt were you trying to make! A I was asked to see 
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if I could make, under the conditions of the patent, the 
mononitrate of the vitamin. 

Q. That is the compound shown on Chart No. 2, Plain- 
tiffs’ Exhibit 3, at the top thereof; is that right! A. It is 
that monochlor to which you pointed. 

Q. I suppose you are acquainted with the difference be¬ 
tween the thiamin mononitrate and the thiamin nitrate hy¬ 
dronitrate or thiamin dinitrate? A. Yes. 

Q. Did you become familiar with that during your work 
or were you familiar with it before! A- I was somewhat 
familiar with it before, but mostly during my work. 

Q. Did you succeed in making thiamin mononitrate by 
the process described in the Williams and Cline patent? 
A. No; I have been unable to make the mononitrate of the 
vitamin under the conditions described in the Williams and 
Cline patent. 

Q. Could you tell us very briefly just what the 
112 process, in a general way, is that is disclosed in that 
patent? What does he do? How does he make 
these thiamin compounds? A. In the Williams and Cline 
patent he takes two moieties and couples them together- 

Q. Two what? A. Two moieties. 

Q. What do you mean by that? A Two compounds. He 
takes the add salt of the pyrimethyl ester or the add salt 
of the chlor pyrimidine and condenses it with the appropri¬ 
ate thiazole derivative either in the presence of a solvent 
or in the absence of a solvent 

Q. That is, you can do it either in a liquid or not in a 
liquid; is that right? A. That is right 

Q. Now, would it be fair to say that he couples the 
pyrimidine ring on the thiazole ring, is that what he does, 
or the pyrimidine half and the thiazole half, to give it in 
simple language? A I think so, if you want to TnaVa it 
simply. 

Q. How is that coupling carried out? A It is carried 
out under add conditions. 

Q. This is the pyrimidine ring and it is coupled. I sup¬ 
pose that plus sign indicates the coupling? A Indicates 
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the reaction to take place between those two re- 

113 actants. 

Q. And that ends np, I snppose, with a compound 
like this, where yon have the two joined together! A. Not 
that compound. It ends np with a compound of that (indi¬ 
cating). 

Q. That coupling takes place in the patent, you say, under 
add conditions? A. I think that is what he describes— 
add condition. 

Q. Is that the only way in which the reaction will go? 
A- It is the only way I ever found it to go. If I had it 
under neutral conditions or alkaline conditions I was not 
able to get the coupling to take place. 

Q. In other words, then, am I correct in conduding that 
if you want to join up these two rings, you have to have 
add conditions? A. That is what I observed. 

Q. You found you could not do it under neutral or alka¬ 
line conditions; is that right? A. As the conditions ap¬ 
proached neutrality, the yield of the vitamin dropped and 
became zero at the neutral point. 

Q. Now, alkalinity is the opposite of addity; is that 
right? A- Well- 

#•••••••• 

114 Q. What does the patent say about the conditions 
under which you have to couple these two? A. I 

think it says preferably acid conditions. 

• •••••••• 

Q. But you would have to have something there to fur¬ 
nish an acid, is that right, in order for the coupling or link¬ 
age to proceed? A. The medium during the reaction is 
addity. 

Q. And they won’t link or won’t join up or couple 

115 if you do not have add conditions present, according 
to your test ? A. Not in my hands. 

Q. How extensive was your testing in that? Did you test 
a fair representation of the conditions in the patent? A. 
I think so. I tried to carry it out under the various condi- 
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tions of the patent. The patent says that there are many 
ways nnder acid conditions to do it, and I repeated those 
methods as far as the chlorides, the bromides, the nitrates, 
and the nitrato base were concerned. 

Q. Yon took the chlorides, the bromides, the nitrates, and 
the nitrato base. That is yonr base containing the nitrate 
np there (indicating) ? A. The lower one, at the left, where 
that would be N0 8 . 

Q. The work was primarily directed to trying to make 
the mononitrate salt, and therefore you worked with the 
nitrate compounds as well as with the chloride and bromide; 
is that right? A. That is right. 

Q. And you were unsuccessful in securing any mono¬ 
nitrate or any other salt of thiamin when you did not couple 
them together under add conditions; is that right? A. 
That is correct 

Q. Can you tell us briefly just why that is so? 

• • • «r • • #.• • 

116 Your Honor, there are two salts of this pyrimidine. 
There is the mononitrate and then there is the nitrate 

dinitrate. Now, you might think that if I have the mono¬ 
nitrate base, the free base, here, as far as this group 

117 is concerned, with just one nitrate here, and if I 
condensed this molecule with this particular thiazole, 

that I would end up with the thiamin mononitrate as far 
as you see these two pictures here* 

But what happens is this in the condensation: In the 
first place, if I use the monosalt, very little condensation 
takes place, as Dr. "Williams has already testified; but that 
little bit of activity that is there is not the mononitrate, 
because of the fact that if there be moisture present, this 
group—-this nitrate group—can hydrolyze off, and does 
hydrolyze off, to give a small amount of nitric add; and 
then that part of the molecule is no longer in use and the 
nitric add combines with a second molecule and forms the 
nitrate hydronitrate, and it is that molecule that condenses 





with the thiazole, and the small amount of activity yon get 
is still the dinitrate. 


A. This is the picture of the pyrimidine part of the mole¬ 
cule and this X that we have heard so much about today 
happens to be the nitrate group here. 

Now, if there be any water present—and this is a water 
molecule, H 2 0—the water molecule first attacks and 

118 takes off this, and this compound, which is a hydroxyl 
group, is formed, and this HX is now this, the X 

being the nitrate. 

But that immediately combines with a second molecule 
of this compound, which is a base and forms the disalt, and 
the condensation actually takes place between this disalt 
and the thiazole moiety, which is this compound here, by 
exchange of this bromine atom, which jumps to this position, 
and then the bond is formed between the two moieties and 
you end up with the vitamin joined across here; but you 
notice that it is the disalt of the vitamin. 

Now, if you carry out the reaction when there is no water, 
under absolutely anhydrous conditions, and I especially 
dried my materials so that there was less than .001 percent 
of water, the nitrato compound is unstable in heating, and 
just by heating gives off and decomposes so that nitric acid 
is formed in the reaction, and then it picks it up and the 
vitamin form is the dinitrate. 

In other words, when I started with the mononitrato 
base, which on paper you think might lead to the mono¬ 
nitrate, actually the form of the vitamin that was isolated 
was the compound melting point 166, which is the dinitrate. 

Q. Is that the compound mentioned in the French patent? 
A. Well, I would have to look. I think it is the compound 
mentioned a little while ago. 

119 May I look at my translation? 

Q. All right That is on page 14 there. That is 
the column just before the resume, on page 17 of the trans¬ 
lation. A. It is the compound at the end of the second para- 
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graph, page 10, which says, “which decomposes at 166.” 
That is the dinitrate. 

Q. That was a compound produced by the use of silver 
nitrate? A. That is the compound produced by the use of 
silver nitrate on the bromide hydrobromide. 

Tn other words, it would appear that—at least, as far as 
I could find in my studies—the small amount of the vitamin 
activity that one gets when one does take the monochloride 
or the monobromide or the mononitrato free base is still 
the disalt of the vitamin, because that is what I isolated, 
not the monosalt, which melts at 192. 

Q. You were not able to produce the mononitrate com¬ 
pound at all, then, by doing any of the work described in 
the patent; is that right? A. I was unable to get the mono¬ 
nitrate by the conditions outlined in this patent 

Q. May I ask you this, Doctor: You reviewed that patent 
in considerable detail, I suppose, in connection with your 
work. Is there any disclosure in there anywhere of a mono¬ 
nitrate salt, the salt that is represented on top of 
120 Chart 2, Plaintiffs’ Exhibit 3? A. No, not that I 
could find. 

Q. Was the answer, not that you could find? A. Not that 
I could find. 

Q. Did you also look at the claims of the patent? A. Yes, 
I studied the claims. 

Q. Is there any mention of any mononitrate compound 
or mononitrate in there? A. No, sir. 


132 Dr. Everett Stanley Wallis resumed the witness 
stand and upon examination testified further as 
follows: 

The Court: You may proceed. 

Cross-Examination 
By Mr. Moore: 

Q. Dr. Wallis, we can agree, can we not, that thiamin 
monobromide is disclosed in the patent of Williams and 
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Cline, No. 2,328,594? A. We can agree that on page 8 of 
that patent, Claim 10, there is a formula for the mono¬ 
bromide. 

Q. And the formula is the formula for thiamin mono- 
bromide? A That is correct. 

Q. And that formula for thiamin monobromide differs 
from the formula for thiamin mononitrate as shown in 
Chart No. 2, Plaintiffs ’ Exhibit No. 3, before you, in that 
for the substituent Br there is substituted the substituent 
NO a ? A That is correct 

Q. Br stands for bromine? A Br is the symbol for the 
element bromine. 

Q. And NO s is the nitrate radical; is that correct? A. 
That is correct 

133 Q. Now, like thiamin mononitrate, thiamin mono¬ 
bromide is a monosalt? A. That is right. 

Q. There is no acid group in either of those compounds? 
A That is correct. 

Q. Now, thiamin monobromide is one member of the 
group of compounds that might be called halide; is that 
correct? 

May I rephrase the question? 

Thiamin monobromide is one member of the group thia¬ 
min monohalides? A That is right 

Q. There are three other possible members of that group 
—thiamin monochloride, thiamin monoiodide, thiamin mono- 
fluoride? A It is possible, but I do not know whether they 
exist or not 

Q. Well, from a practical standpoint, we can ignore the 
fluoride, perhaps; right? A No more than perhaps the 
iodide. 

Q. Well, in any case, this Williams patent does disclose 
thiamin monobromide, and that is unquestionably a species 
under the genus thiamin monohalide; is that right? A. 
When you say “disclose” I do not know what you 

134 mean legally. It mentions it in the claim, but there 
are no experiments in the patent on the monobromide. 
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Q. As an organic chemist, a picture is as good as a de¬ 
scription, isn’t it? A. Well,- 

Q. What is your answer? A. Well, I am trying to think. 

Well, a picture tells us the arrangement of the atoms in 
a molecule. It does not necessarily show whether that mole¬ 
cule exists. You need the description of the chemical and 
physical properties to tell whether it exists or not. 

Q. But from the picture you can determine which groups 
in the compound would be reactive groups, can you not? A 
You can predict from the picture very often, yes. 

Q. You might be able to predict from the picture ques¬ 
tions of solubility, physical state, perhaps- A. No, 

not solubility; not from the structure. 

Q. You could gain some physical and chemical facts 
from any chemical structural formula; is that true? A 
You can gain chemical facts. 

Q. Now, with reference to that picture of thiamin mono¬ 
bromide which is shown on page 8 of the Williams patent 
between lines 50 and 55, if chlorine were indicated in place 
of bromine, you would have the thiamin monochloride, 
135 wouldn’t you? A. That is correct 

Q. And similarly with iodine being indicated? A. 
That would be correct 

Q. Now, in that formula you could substitute X for Br, 
couldn’t you, to get a generic formula? A. Well, you would 
have to define X. 

Q. That is true, but you could substitute X and then 
define X? A That is right 

Q. And thereby provide a generic structural formula? 
A Yes. 

Q. And in this group of halides X could be Br, bromine; 
Cl, chlorine- A. Yes. 

Q. -1, iodine- A Yes. 

Q.-or FI, fluorine? A. If it exists. 

Q. Now, with that thiamin monobromide depicted in 
Claim 10 as a starting material, you could pass to thiamin 
mononitrate, couldn’t you? A. Yes. 
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Q. One way of passing from thiamin monobromide to 
thiamin mononitrate wonld be to react that thiamin mono- 
bromide with silver nitrate? A. Silver nitrate. That 

136 assumes yon have the monobromide. 

Q. Yes. With thiamin monobromide as a starting 
material, yon wonld react that with silver nitrate and se¬ 
cure the thiamin mononitrate? A. That is right 

Q. Now, I call your attention to Claim 11 of the Schoeffel 
application that is in issue here, as set out in the blueprint 
(handing a document to the witness). A. Yes. 

Q. That claim sets forth the very process you have men¬ 
tioned of converting such a salt as thiamin bromide to such 
a salt as thiamin mononitrate by the use of an aqueous 
solution of silver nitrate? A. That is right. 

Q. In fact, that claim goes further and indicates that 
you can use either the thiamin monochloride or the thiamin 
monoiodide, doesn’t it? A. That is right. 

Q. And it indicates the substituents chlorine, bromine, 
and iodine by X? A- Correct 

Q. And in that claim I showed you chlorine, bromine, and 
iodine were identified as anions, weren’t they? A. X is an 
anion, that is correct 

137 Q. Chlorine, bromine, and iodine are all anions? 
A. They are. 

Q. Now, referring to Chart No. 6, Plaintiffs’ Exhibit No. 
7, can the moiety which is labeled thiazole derivative at the 
top of the chart be also called 4-methyl-5-beta-hydroxy-ethyl 
thiazole? A. Yes. 

Q. And Claim 8 of this Williams patent, at page 8, does 
so designate that moiety, doesn’t it? A. That is correct 

Q. The reference is in the very last line of the claim? A. 
Yes. 

Q. Now, Williams and Cline set forth in that same claim, 
do they not, two alternative reactants? A. Yes. One is the 
disalt of the pyrimidine and the other is the free base, the 
chlor free base. 

Q. The chlor free base is the one first depicted? A. Yes, 
where in this case X is chlorine. 
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Q. The chlor pyrimidine yon suggest is depicted in the 
first structural formula? A. That is correct. 

Q. And that formula uses the term X, doesn’t it? A. 
Yes. 

Q. And the claim says that X may be halide, ace- 

138 tate, lactate, benzoate, nitrate, phosphate, and sul¬ 
phate radicals? A. Correct 

Q. It puts on the same scale such a halide as chloride and 
nitrate? A. Well, it mentions them in the same sentence. 
It does not say the nitrate is a halide. 

Q. They are grouped as equivalent radicals, are they not? 
A. They are grouped as radicals. 

Q. To serve in the same structural formula? A. Bight. 
Q. And if you substituted for X in the first structural 
formula given in that claim the nitrate group NO*, you 
would have so much of this thiamin mononitrate as is en¬ 
compassed outside this point and this (indicating)? A. 
You would have the compound down here at the left (indi¬ 
cating). 

Q. That X being NOs? A. NO*. 

Q. And the claim already refers to the thiazole deriva¬ 
tive? A. Yes. 

Q. And you have this second moiety as indicated in Chart 
No. 6, Plaintiffs’ Exhibit No. 7, where X is NO*? A. That 
is correct 

139 Q. And this claim suggests, does it not, the cou¬ 
pling of those two moieties? A. It suggests the 

process. 

Q. It suggests coupling them? That indicates the pro¬ 
cess, does it not? A. Yes, that is right 
Q. And if those two moieties can be coupled, then you get 
thiamin mononitrate? A No. That is what I showed yes¬ 
terday. 

Q. I am not talking about acid conditions. I am saying 
if they can be coupled without any intervening agency, then 
you theoretically could get thiamin mononitrate? A But 
they can’t be coupled except under acid conditions. 
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Q. But could they be coupled under other than acid 
conditions, the indication being from the two structural 
formulae that you would get thiamin mononitrate? A. I 
can’t answer that, because, in the first place, they can’t he 
coupled except under acid conditions, and if they won’t 
couple under neutral and alkaline conditions, then I would 
not know what the product would be if they would react, 
when they do not react. 

Q. The fact of the matter is that this claim suggests 
merely the reaction of the pyrimethyl ester, which contains 
no acid, with the thiazole derivative? A. Without 

140 stating the nature of the product 

Q. Yes. It in no way brings in the acid condition 
under which you say this reaction must be performed? A. 
Not in the claim, but it does in the pages before, or de¬ 
scribes the process. 

Q. The fact of the matter is that thiamin mononitrate 
as depicted at the top of Chart No. 2, Plaintiffs’ Exhibit 
No. 3, includes no other elements or no other radicals than 
those that are indicated at the bottom of Chart No. 6, Plain¬ 
tiffs’ Exhibit No. 7? A. It is true that the sum of the 
number of atoms in this molecule up here at the right is 
equal to the sum of the number of atoms in the two mole¬ 
cules in the lower left-hand corner of Chart 6. 

Q. With respect to the French patent, and directing our 
attention to the translation, there is shown on page 4, is 
there not, a general structural formula, particularly at the 
bottom of the page? A. There is a formula on the bottom 
of page 4. 

Q. And that is general rather than specific in character? 
A. Yes. Instead of writing methyl group, they have written 
alkyl, instead of writing CHa, they have written alkyl, and 
then they have written a symbol ac, which they have defined 
as acyl. 

141 Q. Let us start from the right of that structural 
formula shown at the bottom of page 4. In the thi¬ 
azole ring, with the exception of the term ac, all of those 
substituents are definite substituents, aren’t they? A. Yes. 






Does your formula have a double bond between the 
nitrogen and the carbon? It is written in in pencil in my 
copy, and I wanted to make sure— 

Q. This is a photostat in both cases. A. Yes, that is a 
double bond. That is what I wanted to make sure, because 
this is written in. 

Q. I guess that is probably the original, and the trans¬ 
lator, in order to make no mistake, had the rest photo¬ 
stated from that. A. (After looking at a document) They 
are double bonds, yes. 

Q. There is the term ac given on that thiazole ring and 
that in the structural formula itself is not given any def¬ 
inite value, is it? A. It is just written ac. 

Q. You go further to the left. You have, between the 
nitrogen in the thiazole ring and the carbon in the pyrimi¬ 
dine ring the designation alkyl That could be CHa, as in 
the formula, for thiamine mononitrate there, couldn’t 
142 it? A. Well, it is incorrect, but I think we under¬ 
stand that it probably means CHa. 

Q. Alkyl would strictly be CHa? A. That is right It 
has been a substituent, and so CHa— 

Q. The chemists would have no difficulty in understand¬ 
ing it was CHa? A. We would use methylene there, but 
that is a new term and I do not want to introduce it It 
means CHa. 

Q. You have to be concerned with satisfying the val¬ 
ences of carbon, and for that reason the akyl would at 
that point be CHa? A. I think it could be construed that 
way. 

Q. Whereas on the other side of the ring, where alkyl 
is given, you would have, as in the formula for thiamin 
mononitrate, CHa? A. To satisfy the valances. That is 
correctly named. 

Q. Then you come down to this: that that formula at the 
bottom of page 4 of the French patent is the same as the 
formula for thiamin mononitrate except that there is no 
indication at ac? Specifically, that is the nitrate anion; 
is that right? A. No. I think you have to take into con¬ 
sideration what ao means as defined in the patent 
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Q. Yes. Let me rephrase it this way: In the thi- 

143 amin mononitrate yon have, at the point of linkage 
between the methylene group CH* and the nitrogen 

group in the thiazole group, a substituent NO* nitrate! 
A. Correct. 

Q. In the formula depicted -at the bottom of page 4 you 
have, instead of a named substituent, NOs, act A. That is 
right. 

Q. Now, you suggested in your direct examination that 
that would have to be an acyl radical strictly? A. It is 
defined as such on the next page in the patent It is de¬ 
fined as an acyl radical, and I defined what an acyl radical 
was. 

Q. And that definition of an acyl radical did not take 
into account, did it, the fact that in the previous sentence 
in the specification of this French patent the patentee 
spoke about halides? A. Halides are not acyl radicals. 

Q. But halides were compounds that these patentees 
were talking about? A. He mentions the word halides, 
that is correct. 

Q. And in connection with the sulfonic acid and the sul¬ 
fonic toluene acid, didn’t he? A. He used that also, but 
the definition of an acyl group would exclude halides, be¬ 
cause an acyl radical must be a radical of an organic 
acid. 

144 Q. But this structural formula—this equation— 
follows from a discussion of halides? A. He men¬ 
tions the halides, that is true; and he mentions esters of 
amino-pyrimidylalkyl-sixlfonic acid; and I said yesterday 
that the sulfonic acid radical might be construed as being 
an acyl radical Since it comes from an organic acid, it 
would fit the definition of the word acyL But the halides 
cannot be an acyl radical They happen to have a mono 
valance just the same as an acyl radical 

Q. But yet these French patentees have mentioned hal¬ 
ides along with the sulfonic acid? A. They mentioned 
halides in that paragraph, that is true. 

Q. And indicate that the reaction that is set forth at the 
bottom of page 4 is a reaction that is typical of the react- 
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tion with halides? A. That also is true, but in using their 
symbol and in defining their symbol they use the word 
acyl, which excludes it. 

Q. If they had used the word anion there would not be 
any question, would there? A. But they did not. 

Q. That, as you notice, is a French patent to L G. A. 
This is a translation of a French patent. 

Q. It is true, is it not, from your knowledge, that 

145 the I. G. filed applications in many countries besides 
France and Germany? A. Of that I do not know 

the history. I imagine they did, but I do not know that 
Q. You had your chemical education perhaps about the 
same date as I did. That is about the date of the forma¬ 
tion of the Chemical Foundation; is that true? 

The Court: What year is that? I do not know that it is 
important 

Mr. Moore: Oh, the years around 1918 to 1922. 

A. I was in college from 1917 to 1921 and then in Prince¬ 
ton from 1922 to 1925. 

By Mr. Moore: 

Q. Those were the dates of the Chemical Foundation, 
or discussion of the Chemical Foundation? A. Yes. 

Q. And organic chemistry as of that period was pretty 
much a German monopoly, wasn’t it? A. Well, it certain¬ 
ly was before World War L After World War I, of 
course, the monopoly was broken. 

Q. And we have made tremendous strides in organic 
chemistry since that time? A. Yes, that is right. 

Q. Haven’t you found, from reading chemical literatnre, 
that L G. took out patents in the United States? 

146 A. Oh, yes. 

Q. Many patents? A. Yes. 

Q. I show you patent No. 2,386,766 and ask you if that 
United States patent does not have a disclosure in gen¬ 
eral— 

The Court: Is that involved in this case? . 

The Witness: I have never seen this. 

Mr. O’Brien: May I say that at least I would like to see 
a copy of the patent 
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The Court: As I understand it, the effort is made to read 
this upon the patents obtained by Williams and the French 
patent? 

Mr. O’Brien: Yes. That is not a reference. 

Mr. Moore: I was depending on this merely for an in¬ 
terpretation of the French patent, Yonr Honor. 

The Court: I do not know. It seems like trying to draw 
a fact from an inference upon an inference. 

Have you any objection to the use of this, Mr. O’Brien? 

Mr. O’Brien: I think I have none, Your Honor. 

The Court: If you do not object, counsel may use it. 

Mr. O’Brien: I make note, however, that it is not a ref¬ 
erence in this case and probably not early enough to con¬ 
stitute a reference. 

Is it? 

147 Mr. Moore: I believe so. The application is dated 
December 30, 1936. 

Mr. O’Brien: I do not wish to make any objection to 
it. 

The Court: Very well, sir. You may use it. 

The Witness: I have never read this; never seen it. 

By Mr. Moore: 

Q. Let us direct your attention to the equation and form¬ 
ula shown on page 2 in the first column. Is there corres¬ 
pondence between that formula and equation and the equa¬ 
tion and formula shown at the bottom of page 4 of the 
translation? A. You are comparing these two formulas 
on page 2, in the middle, with the bottom of page 4? 

Q. Yes. A. They seem to be identical. 

Q. Everything that is shown between lines 30 and 40 on 
page 2 of that patent, the first column— A. They seem to 
be identical 

Q. You suggest that the equation is identical and the 
formulas are identical? A. That is right. 

Q. And in that patent ac is defined as standing for a 
reactive acyl radical which has the function of an anion 
in the reaction product? A. You are now reading on 
page 2? 
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148 Q. Yes. A. That is right. That is how it reads. 

Q. And if the word anion had been nsed as you 

suggest, it would have brought in the halides? A. But in 
the French patent it is not so defined. 

Mr. Moore: I offer as Defendant’s Exhibit No. 3 the 
copy of U. S. Patent 2,386,766. 

Mr. O’Brien: No objection, Your Honor. 

The Court: It may be received. 

(U. S. Patent 2,386,766 was marked and received 

in evidence as Defendant’s Exhibit 3.) 

Mr. Moore: No further questions. 

Redirect Examination 
By Mr. O’Brien: 

Q. Doctor, I believe you testified yesterday that there 
is no disclosure in the Williams and Cline patent—that is 
2,328,594—of thiamin mononitrate, no disclosure of the 
specific compounds; is that correct? A. Of thiamin mon¬ 
onitrate? 

Q. Of thiamin mononitrate. A. That is correct. That 
is what I said yesterday. 

Q. With reference to thiamin monochloride, which is an¬ 
other monosalt of thiamin, is there any specific disclosure 
of thiamin monochloride in the patent? A. Well, it is 
mentioned, of course, in Claim 10, but there is no 

149 process that makes it. 

Q. I call your attention to the fact that Claim 10 
refers to thiamin monobromide. A. That is correct. 

Q. My question was with reference to thiamin mono¬ 
chloride. Is there any mention of thiamin monochloride in 
there? A. There is not. 

Q. Now, you have stated, I believe, that thiamin mono¬ 
bromide is covered in Claim 10, or the formula for it is 
given in Claim 10, of the patent. Is there any specific 
disclosure anywhere in the patent of the compound thiamin 
monobromide other than in Claim 10? A. No. 
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Q. There is no mention of it as a compound, no state¬ 
ment that Williams and Cline produced it, in the body of 
the specification? A. Not that I can find. 

Q. You did consderable work, I believe you testified 
yesterday, in an attempt to produce thiamin mononitrate 
by the process of the Williams and Cline patent; is that 
correct? A. That is correct. 

Q. Did you also, in the course of that work, try to pro¬ 
duce other thiamin monosalts, specifically, the monochlo¬ 
ride and— A. We studied the condensation of the 

150 monochloride with the thiazole derivative. 

Q. Also the monobromide? A. We did work on 
the bromohydrobromide in converting it to the monobromo 
pyrimidine and condensing it. 

Q. Is there any description of a process in the Williams 
and Cline patent that could be used to produce thiamin 
monochloride or monobromide? A. Not that I can find. 

Q. There is no specific mention anywhere in the patent, 
other than in Claim 10, which claims the thiamin mono¬ 
chloride, of either of these monosalts? A. That is correct 

Q. In your opinion, could the process in the patent be 
used to produce the monochloride or the monobromide as 
distinguished from the disalts? Au I was unable to with 
my own hands. 

• •••••••• 

The Court: Mr. O’Brien, at this point, to keep the record 
a little clearer, I understood Dr. Wallis to say that he con¬ 
ducted his experiments in the summer of 1950, which I take 
to be three months, and then I was uncertain of the length 
of time he pursued it in 195L I had the impression he 
said most of 1951. 

151 The Witness: I began work, Your Honor, about 
July ly 1950, and worked most of the summer, and 

then at certain times this fall, in addition to my own re¬ 
search program and teaching, I did some work. 



By the Court: 

Q. Fall of 1950? A- That would he the fall of 1950. 

Q. How much of the year 1951? A. Well, I have done 
two or three days 7 work in 1951. 

By Mr. 0 ’Brien: 

Q. May I direct your attention to Claim 11 of the applica¬ 
tion, which is reproduced in the complaint. That is a claim 
that counsel for the Patent Office referred to in his cross- 
examination. A. That is correct 

Q. That claim is a process claim, is it? A. It is a process 
claim. 

Q. Would you state what the product of that process is, 
if the claim so states? A. If I understand your question 
correctly, it is the reaction on thiamin monohalides with 
an aqueous solution of silver nitrate, and the product would 
be thiamin mononitrate. 

Q. What are the starting materials? What would you 
have to have in order to practice that process? A. You 
would have to have the monosalt as in Claim 11, you 
152 would have to have the thiamin monosalt, which 
would be thiamin monochloride or monobromide or 
the iodide, and an aqueous solution of silver nitrate. 

Q. In order to produce thiamin mononitrate, then, in 
accordance with the process of claim 11, you would have to 
have a thiamin monohalide such as thiamin monobromide 
or thiamin monochloride as one of the starting materials; is 
that correct? A. That is correct 

Q. The other starting material, the material that you 
would react with that silver nitrate, is readily available, 
is it not? A. Yes, sir. 

Q. Could you secure the thiamin monochloride or thiamin 
monobromide by following the process of the Williams 
patent? In other words, the question, if I may rephrase 
that, is: You have stated, I believe, that you would need 
the thiamin monochloride or thiamin monobromide as one 
of the starting materials? A. That is right. 

























88 


Q. Where could you secure that? Suppose you wanted 
to practice the process of Claim 11. A. You could not get 
the thiamin monobromide or monochloride from the Wil¬ 
liams and Cline patent, because they make the disalts. 

153 Q. In other words, then, one of the starting ma¬ 
terials that you need here could not be secured by the 

Williams and Cline patent? A. Not by that process. 

Q. Now, you are familiar, I believe, with this patent ap¬ 
plication. Can you tell us briefly how the applicant here, 
the inventor Schoeffel, produces that thiamin monobromide 
or thiamin monochloride starting material? A. I believe 
he does it by a two-stage process. He takes the disalt and 
removes one molecule of the acid portion with a basic 
material and then treats the monohalide vitamin so formed 
with an aqueous solution of silver nitrate. 

Q. Well, I direct your attention to Claims 15 and 16 of 
the patent application, which are reproduced in the same 
complaint, and ask you to read over Claim 15 and tell us 
whether, in your opinion, this is essentially the process that 
you have described or the process that you have described. 
A. Claim 15 states: 

“The process which comprises reacting an acid salt of 
thiamin”—that would be the disalt—“(having this struc¬ 
ture) wherein X is an anion selected from the class which 
consists of Cl, NOz Br and 3, with a basic material,”— 
that is what I said—“the proportion of these reactants 
being in the ratio of one molecular weight of said acid salt of 
thiamin to one equivalent weight of said basic ma- 

154 terial, and reacting the thiamin mono-salt thus ob¬ 
tained with a substantially saturated aqueous solution 

of a water-soluble nitrate”—and I said silver nitrate. 

So the process is essentially a two-stage process, as I 
stated. 

Q. Will you be kind enough to look at Claim 16 now and 
see whether that is the same process essentially? A. 
Claim 16: 

“The process of preparing thiamin mononitrate which 
comprises reacting thiamin bromide hydrobromide with 












silver oxide, the proportions of these reactants being in the 
ratio of one molecular weight of said thiamin bromide hy¬ 
drobromide to one equivalent weight of said silver oxide, 
and reacting the thiamin monosalt thus obtained with an 
aqneons solution of silver nitrate. ,, 

That is more specific in name. Silver nitrate is the 
water-soluble nitrate, and it names a bromide hydrobromide 
as the disalt of the vit amin. It is a two-stage process. 

.Q It is a two-stage process, then, in which a measured 
amount of a basic material is used in the first step; is that 
correct? A. That is correct. 

Q. What is that measured amount? What do either 

155 of those claims state as to what that measured 
amount is? A. One molecular weight of the add salt 

of the thiamin to one equivalent weight of the basic ma¬ 
terial 

Q. What is the second step? A. The second step is then 
reacting the monosalt of the vitamin with an aqueous solu¬ 
tion of a water-soluble nitrate, and then Claim 16 names 
silver nitrate. 

Q. Is that process disclosed in the Williams patent? A. 
No, it is not 

Q. Does Williams disclose any process in which a thiamin 
add salt or disalt is first treated with a base and then the 
resulting product reacted with a soluble nitrate such as 
silver nitrate? A. I do not think so. 

Q. Would you inspect the patent and make sure? A. 
(After examining a document:) I think the answer is defi¬ 
nitely no. 

Q. The answer is definitely no; is that right? A. Yes, 
sir. 

Q. Well, I will ask you further, Doctor, do you think that 
process is an obvious process? A, You mean the process 
in Claims 15 and 16? 

Q. The two-stage process; the two-step process, I believe 
you said. A. I do not think the result is obvious. 

156 There are two portions in the molecule where the 
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basic material could react, and until the experiment 
were tried to see at which place the reaction took place, one 
would not necessarily know the result So I do not think it 
is an obvious process. 

Q. Am I correct, then, in concluding that if a chemist 
wanted to make thiamin mononitrate, it would not occur to 
him that this process could definitely be used to produce 
that compound? A. It could occur to him, but it would not 
obviously occur to him. 

Q. Is it possible that the process might have resulted in 
some other product than the thiamin mononitrate? A. If 
the other portion of the molecule reacted first, then you 
would get a different product. 

Q. In other words, then, the product that would result 
by practicing that two-step process would be an unpre¬ 
dictable one and would depend on which portion of the 
molecule reacted first; is that right? A. It would depend on 
which portion of the molecule reacted first. 

Q. And might not have resulted in thiamin mononitrate? 
A. And might not have resulted in thiamin mononitrate; 
that is correct 

Q. 'Now, I call your attention to Defendant’s Exhibit 
No. 3, which is the Andersag and Westphal patent, 
157 2,386,766, and I call your particular attention to the 

paragraph in column 1 on page 2 of the patent which 
was referred to by counsel for the Patent Office (handing a 
document to the witness). A. Yes. 

Q. I also call your attention to the particular formula 
given here as the product of the reaction occurring, the re¬ 
action being indicated, .1 suppose, by the arrow; is that 
correct? A. That is correct 

Q. Does that formula have a symbol ac in it? A. It does. 

Q. I ask you to read the definition from the patent as to 
what the symbol ac is defined to mean. A. In this patent it 
reads: 

“(ac standing for a reactive acyl radical which has the 
function of an anion in the reaction product) ” 
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Q. Am I correct in concluding, then, that the term “ac” 
in this patent is defined as a reactive acyl radical? A; That 
is what it says. 

Q. Is that the way the term is defined in the French 
patent? I call yonr attention to the translation, bottom of 
page 4 and top of page 5. A- The translation on the top 
of page 5 says: 

“ (ac-reactive acyl radical).” 

158 Q. Is that what the patent 2,386,766 says? A- It 
says that is a reactive acyl radical, with a further 

clause. 

Q. Really it is a further limitation on the type of reactive 
acyl radical, isn’t it? A. That is correct. 

Q. In other words, the French patent merely defines it 
as an acyl radical, but the United States patent defines it 
as an acyl radical having certain chemical characteristics; 
is that correct? A. That is correct 
Q. But on both patents it is an acyl radical that is re¬ 
ferred to; is that right? A. That is correct. 

Q. In your opinion, could nitrate radical NOs be such an 
acyl radical? A. The nitrate radical is not an acyl radical 
Q. I take it, then, that the term acyl or acyl radical as 
defined in chemistry has a definite meaning? A- Acyl radi¬ 
cal has a very definite meaning. It is a term used to de¬ 
scribe the radical derived from an organic add by sub¬ 
tracting the hydroxyl group. 

Q. The nitrate radical NO* is not such a radical? A. It 
is not derived from an organic acid. It is not such a 
radical 

159 Q. Now, Doctor, you did considerable work with 
the compound thiamin mononitrate in connection with 

this case. You produced that compound, I suppose, during 
the course of your experimental work, by the process of the 
Schoeffel application, did you? A. Yes; I made the com¬ 
pound; also had some furnished me. 

Q. You are familiar, then, with the product thiamin 
mononitrate? A. Yes. 











92 


Q. Would yon describe it briefly, so we will know what 
it is and what it looks like? A. It is a white crystalline 
compound of melting point with decomposition at approxi¬ 
mately 190 to 195, depending x>n the rate of rise of tem- 
peratnre, because it melts with decomposition 

Q. What is its melting pointt A. Its melting point is 
its decomposition point. 

Q. At what temperature? A Around 190, 192 to 195 
depending on the rate that you heat the material before 
it starts decomposing. Many people record it around 191 
it has been recorded as high as 195. 

1 1 * A _ ___ again to page 10 of the trans- 

1 co latl °? 0f French P atent , and Of the second para- 
lou graph, where there is reference to crystals of the 

corresponding nitrate—that is the last line in the 
second paragraph at page 10- A. Yes. 

Q. Which decompose at 166 degrees C. A. Yes. 

Q- Is tliat the mononitrate or the dinitrate? A. That is 
the dinitrate. 

Q. Is that decomposition at 166 degrees C. characteristic 
of the mononitrate or of the dinitratef A. That is char- 
acteristic of the dinitrate. 

T deCOI ? po3ition P°“* of the mononitrate salt is, 

SO^ees^W 7 Wgh6r; “ right? * 

Q. Now, in connection with yonr work with the prodnct 
tan monomtrate, is there anything snrprising or unex¬ 
pected about the physical or chemical nature of the product 
as compared with other thiamin compounds such as the 

Wh ?r ’» nS ^° hl0ride iydrocMoridet Did you observe 

to th^T g I y °?J Work was not directed primarily 

■ ^ . 4 - Wed - 1 mention solubility. It is much less 
soluble tirnn other salts. It is less soluble than the' di- 
mtrate, for exampe—much less soluble. 

Q. Is it more stable in your experience t A. It is easier 
to handle when you work it up. It is easier to isolate 
61 the mononitrate from a solution, and I think you 
could say it was more stable. 
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Q. When yon say it is less soluble, yon mean that it 
dissolves, I suppose, to a less extent or smaller extent in 
a solvent such as a water, an aqueous, solution; jis that 
it? A. Yes. It takes more water per gram of the; mono¬ 
nitrate to dissolve it than it does the dinitrate or the chloro 
hydrochloride. 

Q. In other words, then, more of the chloride hydro¬ 
chloride would go into a solution and be dissolved! in the * 
liquid than of the thiamin mononitrate; is that correct? 
A. That is correct. 

Q. Under the same temperature conditions, I suppose? 
A. One has to find the temperature, yes. Under the same 
temperature conditions, it is less soluble. 

Q. I believe you were present during Dr. Parker’s testi¬ 
mony yesterday in which he testified as to the general ac¬ 
ceptance of the thiamin mononitrate salt as an enrichment 
agent in the flour-milling industry in flour, and I believe 
also he testified that the millers had found the product was 
more stable in flour than the chloride hydrochloride and 
that was one of the reasons why they used it in preference 
to the chloride hydrochloride. 

Now, I would like to ask you, Is it possible, in your 
opinion, that part of this increased stability might 
162 be attributable to the lowered solubility character¬ 
istics of thiamin mononitrate as compared with 
thiamin chloride hydrochloride? A. I have not worked 
in the field of nutrition, but I do know that the mononit¬ 
rate is more stable in water, in the presence of watier, than 
some of the other salts; and, of course, in flour there is 
moisture. 

Q. Therefore, you feel that its increased stability in the 
presence of moisture might be one of the reasons why it is 
so useful as an enrichment agent of flour? A. I think it 
could be a reason or one of the reasons. 

Q. Now, I ask you, from your familiarity with the vari¬ 
ous thiamin compounds—and I understand that you pro¬ 
duced a fairly large number of them during this experi¬ 
mental investigation, is that correct, or they were pro¬ 
duced? A. I named them yesterday; that is correct. 
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Q. —do yon regard the lessened solnbility and increased 
stability of the mononitrate salt as something that yon 
conld predict from its chemical constitntion or make-up? 
A. I do not think yon can predict physical properties, as I 
tried to tell Mr. Moore. I do not think yon can predict 
physical properties from chemical strnctnre. I think yon 
can predict chemical properties, bnt I do not think yon can 
predict from the strnctnre of thiamin mononitrate 

163 that it shonld be more stable—at least, I conld not. 

Q. As a general rnle, are the nitrates of organic 
componnds, snch as this is, more or less solnble than salts 
snch as the chlorides and other halides? A. Well, many 
nitrates are more solnble than the chlorides. There are 
some nitrates that are less solnble than chlorides, bnt I 
think there are many more nitrates that are more solnble. 

Q. Were yon surprised, then, to ascertain that the mono¬ 
nitrate was less solnble, or did it not snrprise yon? A. 
Well, I did not know it until I worked on it. 

Q. Were yon snrprised? A. I would have guessed that 
the chloride would have been before I worked on it. 

Q. And actually it was the nitrate that was less? A. 
Actually the nitrate is the less solnble. 

Mr. O’Brien: I have no further questions, Your Honor. 

Mr. Moore: Just one or two. 

Recross-Examination 
By Mr. Moore: 

Q. Dr. Wallis, Claim 15 that has been shown yon sets 
out a general structural formula, doesn’t it? A. It is a 
structural formula of the disalt of the vitamin. 

Q. Yes, bnt X there can be chlorine? A. The 

164 claim says that X consists of chlorine NO 2 . 

Q. Nitrite? A. Br and L Of course, that is not 
nitrate; that is nitrite. 

Q. Now, if we assume in that general formula that X 
is chlorine, we have the acid salt of thiamin chloride, 
don’t we? A. We have the vitamin Bi chloride hydro¬ 
chloride, which is the acid salt. 
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Q. It could be designated as thiamin chloride hydro¬ 
chloride? A. Vitamin Bi chloride hydrochloride or thi¬ 
amin chloride hydrochloride. 

Q. Thiamin chloride hydrochloride? A. Yes. 

Q. It would be the acid salt. 

Now, that claim suggests a reaction of that acid salt 
with a basic material. It means a base, doesn’t it? A. Not 
necessarily. It can be a basic material It all depends on 
how you define the word base. 

Q. Well, it could be, to be specific, sodium hydroxide? 
A. There is danger, if you use sodium hydroxide, because 
of the fact that, with a certain lack of acidity, shall we 
say, the vitamin is unstable—tends to be unstable—and 
therefore we generally use—I think this basic mate- 
165 rial would probably refer to something less basic 
than sodium hydroxide, which is a very powerful 

base. 

Q. For instance? A. The claim does not disclose what 
that basic material is. Down in Claim 16 it says silver 
oxide, which is a suspension, of course. 

Q. But is a basic material? A. A basic material. 

Q. And in passing from the thiamin acid salt of the 
chloride to the thiamin monochloride by the use of this 
basic material, you would be performing a process of 
neutralization, wouldn’t you? A. If yon use silver oxide. 
You can use other materials and do it, which would not 
be neutralization. 

Mr. Moore: No further questions. 

Mr. O’Brien: I have none. 


The Court : Gentlemen, in order that you may guide the 
Court in the issue which was framed by these pleadings, 
I would like to make some observations. I do not 
166 think you need belabor the factual situation too 
much. I want to, first of all, call attention to the 
issue which is before us, since, after all, the evidence and 
the arguments should be directed to it. 
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As the Court understands, in the effort to obtain a 
process patent under Claims 15 and 16, there was a ruling 1 
by the Patent Office that it came too late and would re¬ 
quire the initiation of a new search in order to perfect it* 
By virtue of being late, I understand it was not consid¬ 
ered, and there is a ruling to that effect. Now, in the pres¬ 
ent case the complaint sets forth a series of claims which 
are, numbered consecutively, 1, 2, 7,11,13,15, and 16. Mr. 
O’Brien, counsel for plaintiffs, announced at the outset of 
the trial that he desired to abandon Claims 2, 7, 11, 13, 
and I want to be clear whether he said 13 through 16 or 
13 and 16. I gathered that it was abandonment of 13, 15,, 
and 16. 

In other words, the process claims in the complaint are 
not at issue before the Court? Is the Court correct? 

Mr. O’Brien: That is right, Your Honor. 

The Court: So that leaves simply the first claim, namely? 
that the Patent Office refuses patent on “A solid, sub¬ 
stantially pure physiologically active thiamin monosalt 
substantially insoluble in water, represented by the em¬ 
pirical formula (which is indicated) and the structural 
formula (which is set out in the complaint).” 

167 I felt that is one thing to be kept in mind—that 
that is a point with which we are concerned. 

Without deciding it as a fact—and I will make findings 
of fact later—there is strong evidence that this particular 
substance, thiamin mononitrate, was known to the ancient 
arts. Perhaps the chemist, like the poet, always feels that 
all things are known in a broad sense, and it is the detec¬ 
tion of those things to which he directs his efforts. Today 
the layman says that oil and water won’t mix, but I have 
an idea that the scientist says they will, but the reason 
they do not is that he and his colleagues have not found 
the method by which that will come to pass. 

Now, we have had the unusual circumstance—and I have 
commended him publicly—of having the inventor of vita¬ 
min Bi, who impressed the Court most favorably, namely, 
Dr. Robert R. Williams, testify that in his patent, while 
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he felt he recognized the compound, shall I call it, of thi¬ 
amin mononitrate, he had not succeeded in isolating it. 

It is one thing to feel you have a compound; it is an¬ 
other thing to feel that you can perhaps isolate that ele¬ 
ment or that compound and, if given time, you could do it; 
but I do not know that the Patent Office gives a patent 
that is predicated upon one known item to include all others 
to be ascertained if one will pursue it with diligences. 

What I am driving at is simply this: If we argue first 
that the compound was known to the arts and then we take 
the problem which is before this Court at the moment— 
that all claims of process patents are withdrawn—we have 
the very substantial testimony of Dr. Williams and Dr. 
Wallis that, first, the inventor himself could not ascertain 
this compound which is isolated and definite and has made 
a tremendous contribution to humanity’s welfare; and the 
Court, I think, would be amiss in not taking notice of the 
fact that as recently as the last war our British allies and 
the Isles of Scotland and England were largely maintained 
by this chemical, so its value is tremendous, and it has 
been isolated and has been made commercially feasible. 
It appears to be known and used even by competitors of 
plaintiff. 

My impression is that had the process claims been pur¬ 
sued, they certainly argue well for the granting of a pat¬ 
ent; but they have been withdrawn. 

I want to call counsels’ attention to the case of In re 
Yon Bramer, and while it is a case of the Court of Customs 
and Patent Appeals, which is persuasive, it is not con¬ 
trolling upon this Court There is the categorical state¬ 
ment where the opinion incorporates the Examiner’s judg¬ 
ment reflected in one of his letters, and I am referring to 
the bottom of page 467, and I quote: 

“Thus it is apparent that Clifford proposes to use 
N-butyl amino phenol as a gasoline stabilizer and 
169 such anticipates applicant’s claims, and this is true 
whether Clifford never really prepared or tried this 
suggested stabilizer, or what he really used was some- 

' * • ' ; ' 1 
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thing totally different, because the snggestion to use 
this substance as claimed is clear—even if the paten¬ 
tee was only guessing the effect is the same”— 

And then the Court closes with a broad statement and 
states, and I quote: 

“It is not necessary that a reference patent for a 
device or chemical compound disclose an operative 
process for producing the article or product” 

There is a local case in our circuit which, of course, is 
binding upon this Court, and I refer to In re Decker, re¬ 
ported in 36 Appeals D. C., at page 104, where perhaps the 
problem we have here was there under review. The head- 
note will epitomize it, where the note says: 

“A patent will not be granted for a product de¬ 
scribed in prior patents even though the devices for 
making the product as so described are inoperative. 
The inoperativeness of such prior devices might be 
material if process claims were under consideration.” 

Now, one further thought is that I would like you gentle¬ 
men to reconcile the complaint—the evidence—with those 
opinions, because in the Courts research, and I refer to 
Walker on Patents, on page 270, Section 51, entitled, 
170 “Prior Patents,” and quoting particularly from 
page 271, the author states: 

“Prophetical suggestions and surmises in prior 
patents or publications, of what results can be achieved 
in a particular art, are not enough to negative the 
novelty of any patent on an invention which can ac¬ 
complish that result”—and cites a series of cases, and 
continues, and I quote—“and a claim for an article 
of manufacture may be anticipated by a prior patent 
or printed publication, which describes the article, 
without describing any process of making it; provided 
a knowledge of the article would teach a skillful 
mechanic some process of making it.” 

Now, it would seem to this Court that the genius is not 
in the recognition that you may have an element of thi¬ 
amin that will combine with a form of mononitrate and 
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give it a name and, by giving it a name, exclnde all from 
its use. I assnme that a patentee might take an element, 
•whatever it be, and just state a series of conclnsions! based 
on formulae and say, “Those are my patents,” and by 
such he might exclude all progress. For instance, if la man 
described a seat supported by a base of four legs, with a 
structure to the rear, describing a back, he mightj get a 
patent on a chair; and I think the description could be so 
broad as to include all forms of chairs, whether they be 
houseold chairs or seats in a stadium or folding 
171 chairs at a racetrack. 

Now, what I am thinking is this: that substantial 
justice will be served certainly if a process patent can be 
allowed, provided that by the publication—and tliere is 
testimony of that—of a German, as I recall, in a scientific 
journal, as well as the application here, and the fact that 
competitors now use it, it has not been detected. 

Do I make myself clear? I think if you will argue to me 
along the following lines it will help: that while this com¬ 
pound may have been known to the prior arts, the in¬ 
ventor and a very able scientist, laboring diligently, both 
state as follows: One, the inventor, that he did not isolate 
it, although he recognized it; and another says, “Using the 
process described by the inventor, I could not isolate it.” 
So that a method of isolation has been demonstrated, but 
applications for claims of process patents have been with¬ 
drawn. Where does that leave us and how do we reconcile 
it with the two cases the Court has just cited? 

That is where I am particularly concerned. I will elab¬ 
orate if I do not make myself dear. 
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C==CJCHXHjOH 


THIAMIN MONONITRATE 


BE SHOWN 

NO, 


C-OiPiOH 


AND IS WRITTEN THIS WAY IN THE 
SCHOEFFEL PATENT APPLN. SER. N0.53Q,068 
AS FILED IN THE U.S. PATENT OFFICE. 
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THIAMIN MONONITRATE 


CNHTINO 


THIAMIN NITRATE HYDRON 
} CALLED : : > 

THIAMIN m NITRATE 
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jC.CHjCI^jOH 


THIAMIN CHLORIDE HYDROCHLORIDE, 

A COMMERCIALLY PRODUCED SALT OF 
THIAMIN USED IN VITAMIN B t ENRICH¬ 
MENT. 


SIMILARLY, THIAMIN BROMIDE HYDRO¬ 
BROMIDE , MENTIONED IN WILLIAMS ET AL 
PATENT HAS THE FOLLOWING STRUCTURAL 


FORMULA 
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C-CHr 

CH 
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C.CH.C 140 H 












PYRIMETHYL PORTION 

OR MOIETY 
(PYHMIDINE RING) 


C==C.OiCH,OH 


THIAZOLE PORTION 
OR MOIETY 

(thiazole 
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TWO POINTS IN THE 
IAMIN MOLECULE CAPABLE 
SALT FORMATION BY ADDITION 
ACID OR AN ACID RADICAL. 
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SXSIBXr BO. 7 5 


THE COUPLING OF THE 
TWO MOIETIES AS DISCLOSED 
IN THE WILLIAMS ET AL. PATENT: 


CHi-C 


:C.NH_HX < 

I / 

CH C 


CH 3 


crH^atoH 


ACID SALT OF 
PYRIMETHYL ESTER 


THIAZOLE DERIVATIVE 
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CHrC 

II 

N- 


C-NH 
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CH 
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C= 
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“ CjClfCH.OH 
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CH 


CH,y + N 
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PYRIMETHYL ESTER 

CONTAINING NO ACID tl 

ATTACHED TO THE AMINO 
GROUP (CIRCLED IN RE£>) 

OF THE PYRIMETHYL NUCLEUS, 
TERMED “THE FREE BASE” IN 
THE WILLIAMS ET AL. PATENT. 


THIAZOIliE DERIVATIVE 


mm 


nHHH 


HEk 
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UNITED STATES PATENT OFFICE 


A XTBiVUET SSC O OB EPOtoXB 


Wori hBro N. J. 


N#Drwrt«, A p g B c aHo B April 1,1227, 
Serial No. 234^34. 

SgCUam. (€3.268—SSL) 


This invention relates to the production of 
antin e uriti c sad. particularly. to the 

syntheria of vitamin Bi, salts thereof. and re¬ 
lated products having the essential physiological 
p rop e rtie s of vitamin St. This application Is s 
contimia Uoa in part of oar appending appli c ations 
Serial No. 85,390, filed Jane 15, 1938, sad Serial 
Ha 94.439, fifed Augusts, 1938. 

Use Isolation sad structur e of vitamin Bi are 
r efe rred to In the following articles: Jr. Am. 
Chem. Soo. voL 57, pp. 228. 517, 538. 1093. 1751. 
1849 and 1887 <1935); voL 58. pp. 1063. 1504 and 
1803. (1938); voL 59. p. 216 (1937). 

Use presort invention relates to methods by 
which vitamin Bi and Mndrcd co m p ou nds may be 
synthesised. These syntheses maze available 
vital substances which may be incorporated in 
products and in foods deficient in 

v i tamin Bt 

An object of the invention 2s to provide syn¬ 
thetic vltamta Buffs s idt s an d related com p o u nds 
bavins the essential physiological pr opertie s 
thereof. * 

Another object of the invention is to provide 
effective and reliable processes for the production 
of vitamin Ei, its salts, and related compounds 
Imvlng similar phyakdogleal reactions. 

Vitamin Bt is obtained from, natural sources in 
the form of its add sabs. xnaiaHy its the chloride 
hydrochloride. These salts have the following 


EjCEiOH 


JC-C-N3*HX> 6-C-C 


in which X is an anion and S3? 2s an add,, the 
snfon portion of which may or may not be the 


have been number ed as shown, in the stru c t ural 
f ormul a given berrinaboye.to designate the posi¬ 
tions Of any attached; groups or e le me nts . 2t Is 
tobe understood that when the term “pyrtmefibyT* 
s is used herein ocr in the brmezad claims to define 
a compo u nd. It mearas that the group or element 
foUowtog this term is attached to the CBa— group 
located in the 5-posfiion on the pyrimidine ring 
portion of the compound. It will be o bse rve d that 
10 in vitamin Si, the methyl gro up and the amino 
group are attached to the pyrlmethyl goup In the 
2 and 6 positions, respectively, and that h yd r o gen 
is in the 4 position. 

The other radical entering into the co up ling 
is reaction is a substituted thiaaole nucleus, the 
nucleus having the structure Indicated by the fol¬ 
lowing formula: 1 i • 


L-c— 

ft SI 


Vftl, * 
K!s ! 

*»l * 


From an examinatloc. c? the formula gi ven here- 
25 inshore for the add mils of vitamin Bi. it is evi¬ 
dent that the tMaiwte nucleus contained in the 
natural vitamin has attached thereto a hydrogen 
atom In the 2 poatticn. a methyl group in the 4 
position and a ^-hydrccry-ethyl group In the 5po» 
30 The basic oan p ound haring these at¬ 

tached groups Is desalted In Patent N02.134J815, 
granted October 25, 1938, to R. R. Williams, for 
Thiaaole compounds. Adds add directly to this 
thiaaole to form salts thereof and these salts may 
35 be used In the synthases Instead of the base. If 


Thp syntheses embodying this Invention com¬ 
prise the co up ling of two distinct radicals or 
groups to form the vitamin or other closely afilad 
substances. One of these groups Is a derivative tit 
pyrimidine having the constitution indicated by 
the following formula: 


For the sake of clarity the following deacrip- 
tion will, in general. I* Confined to the utiBxation 
of 2-methyl-6-amlno -pyrlmethyl compounds and 
40 4-metfcyl-^-bydraz y-ethyl thiaaole in the vari¬ 
ous coupling reaction* embodying the invention, 
although it la to be understood that the invention 
la nog netted to these particular pyrlmethyl and 


tuascuo osrSvaaves. > 

w ; *H has been found thag one of the tostrumentol- 
fMas by which, the pyrlmethyl radical can. be 
cccpOed to a thlasofe gr oup is a salt of a pyrl- 
xasthyl estar. am** as 2-methyl-6-*mtao»pyrl» 
rrsthyl-bracside hydr obromide, which has the 
®® tormtfa: . 


This has 
the atom 


been termed the pyrlmethyl group and 
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Add salts of pgutscthyi eaters of this general type 
may he coupled with a tlrismle nucleus according 
to the faH wrtng rea c tic r . : 

CHj 


CHr-C C—CBjX -I 


adda^taTpyrtiwayt* 


)—C—CHjCEjOH 


Si^rsh derivative 


CHi 

6-C-CH;CH : 0E 


2*-C-N2*H2P 
CHs—C C—— ll' 

A4-H iV: 


AagneartOe ceaajosatl 

In these conations X r e presents an * v=«^ radical 


pounds having a pyrimethyl group coupled with, 
a thtiaole group in which a methyl 'group Is at¬ 
tached in the 2 position ar«d an gentry gro u p In 
the 6 position with respect to the pyrimethyl por- 
S ticn of the compound and a methyl group is at¬ 
tached in the 4 position and' a ^-hydroxy-ethyl 
group ha the 5 position of the thlaaate portion of 
the compound. 

However, Instead of the 5 -p-hydroxy-ethyl 
10 group, a functional derivative thereof may be em¬ 
ployed. Thus, compounds having the general 
formula: 

CHj 

N-C—NH»HX‘ C=»C—CHjCHjZ 

15 CHj-i <!:—CHa — t / 

A—&—H Jt^C-S 

it 

„ can be obtained, wherein X is an add radical. HX 1 


and EX 1 la an mm In the reaction which oc- 20 18 80 *c!d and Z la a functional derivative of an 


curs, it wQl be observed that the pyrimethyl por¬ 
tion and the add radical portion of the ester, 
repres en ted by the symbol X. both unite with the 
nitrogen atom of the thiazole toprodace a Quater¬ 
nary thi aanHam co mpou nd. 

It has heen found that effective results may be 
obtained by lint pro ducing a mixed ether such, 
for example, as 2 -methyl- 4 -amlno-pyrimethyl- 
ethyi ether or 2-methyl-«-pyrtmethyi-inethyl 


hydroxyl group (e. g. amino, halogen^add radical, 
etc.). A “functional derivative" of a group, as 
that term is used herein. Is a grou p or element 
that can readily be converted into or replaced by 
23 that group. The gro u p or dement re p res ent ed 
by Z in this formula may be converted into an 
hy droxyl group after the formation of the com¬ 
pound r e pres en ted by the formula. It is pre¬ 
ferred. however, to employ a tMazote derivative 


***** ** nittatr, thuetttu n 30 towing the hydroxy group already present there- 

the formula: In in the proper position. 

n— c—NBfrHX 1 Instead of forming a pyrimethyl ester and sep- 

_ i _ azating it as a distinct co m pound a mixture of 

r _ pyrimethyl alcohol or a pyrimethyl ether and an 

>^-c—H Si add may be reacted directly with the appropriate 

in which X is an add radical or danat in ntr" - thiazole. the Impo rta nt consideration being the 

jwnfr* Hxi jg gjg use of a mfcfnoc or a mixture which contains 

yattm of which may o? may not be the as and wQl yield the pyrimethyl g r oup in reactive 

the add radical ne pw e n tad by X The twa condition. It is probable that such condensations 

rnMneJ" ^ ?***tXn i s to 4t> of pyrimethyl alcohol. ether or amine with a thi- 


rmtcmly a group of dements which act as a single azoie In the presence of an add proceed by the 

dement, e. g. tie gnip?^. radical, but also ele- intermediate formation cf a pyrimethyl ester of 

r«f»n£s. me>> as the >«j3«g pnit l which are «s*/yir the add. In carrying out the reaction, conditions 

The invention contemplates the reaction of a 45 be chosen so as to supply an add radical 

pyrimethyl ester of this type with a ftM e com- to order that the pyrim et h yl radical and the add 

pound, such as 4-methyl-5-0-hydroxy-ethyl thi- radical may unite with the nitrogen atom of the 

aapte or with a salt thereof, to produce a salt of t h i azole compound to produce an antineuritie 

v i ta min 3i or a closely related compound which compound having the structure outlined above, 

has the essential physiological properties of vita- so ' rhB cOTPbng reaction should preferably be car- 
•wrfn p : . Tied out under add conditions for the added rea- 


A mnng the pyrimethyl esters and add salts 
thereof which may be employed in practicing the 
Inver tier, there may be mentioned the bro m ide, 
acetate, lactate, behsoate, sulphate, phosphate. 53 

******** tmlpb~nt,+ p ft- 

•naphthalene sdphonate esters add salts 
thereof. A pyrimethyl ester of this type con¬ 
stitutes a means by which the pyrimethyl rad¬ 
ical may be caus e d to unite with a thlazde zm- cn 
decs, and a pyrimethyl ester may therefore be 
described as a reactive pyrimethyl compound, the 
term "reactive," as used herein, referring to the 
ability of the cnmp c xmri to react with a thiazole 
nucleus to prodace a Quaternary EMsaoHum de- ^ 
rivative. H is further to be understood that the 
term “reactive pyrimethyl c o mp o u nd" means a 
compo u nd ha ving a reactive group attached to 
the methylene group fa the 5-pod tion on the 
pyrimidine ring portion thereof. 70 

Substances taown to have antineuritie potency 
have found to have / **" r ** fn substituents to 
certain. positions ht the molecules making up the 
antineuriti e subatSTwea . Thus* foe example, an- 
tin eg rt ti c properties have heen found in com- TV 


son that the antineuritie compounds produced are 
less stable under alkaline or . neutral conditions. 
Also, because of the greater stability of their salts 
it-has been found most advantageous to prepare 
and administer the antineuritie compounds in the 
form of their add salts which have s tructu re s. 
closely resembling that given hereinabove for the 
add salts of vitamin Bu 

To illustrate the principles of the invention, 
specific examples will be given describing the 
coupling of 4 -methtf- 5 - 0 -hydrcxy-ethyI thiazole 
with the following 2 -methyI- 6 -amino-pyrimethyI 
esters: bromide, acetate, lactate, benzoate, sul¬ 
phate. phosp h a t e, nitrate, benzene sulpbonate. p- 
toluen e sulpbonate and ^-naphthalene 
nate. 

This description will include a disclosure of a 
U ri el of useful intermediate compounds 
fng the pyrimethyl radical from which the above 
esters may be pr ep ar ed, one g ro up the 

ethers having the general formula: 

N**C—OH 
C—CHjOH’ 
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^ 2 , 328,554 

formyl derivative obtained in step 2, 45 sms. of wherein B? and 3? are alkyl or aralkyl radicals. 

hy dro ch loride. 100 cc. of absolute c ompound s bavins the general formula 

alcohol, and a solution of 12 gms. of sodium in 200 x—c—ci 

cc. of absol ut e alcohol are added. The ether Is .J, I 

distilled cff, and the tuixSrrc boated, under re- 5 

fiuxing, for about sixteen boras. The contents n—0—H . 

of the fiash are then coded, neutralized with 10 % are obtained. 

acetic add, and evaporated down on a steam Instead of the C- chlor pyrimethyl compounds 
bath. The residue is taken up in a small amount just described, fog t-srrt»s pf>nrt!ng ’ (uv<m an^ g- 

of water and extracted repeatedly with chloro- 10 f rr>n wh <e>> ^7 ?v> mtu** analo - 

f onn. The combined chdoform extracts are sous manner, may be used If desired, 
dried with sodium, sulphate and the chloroform Step 5.—The product of Step 4 Is treated with 

removed by evaporation. The remaining brown. about 5 to 15 cc. of alcoholic ammonia in a bomb 
gummy substance is treated with dioxane, after tube at about 140* C. for a period of time suf- 
whieb a portion dissolves and a considerable 15 fldent to co n v e rt all bromine into Ionic form 
q uantity of the gum Is solidified. The solid is e. g. three hours. The contents of the tube are 

dried and sublimed in high vacuo at 140* C. The then evaporated down, leaving a partly crystal- 

sublimate is placed in a Soxhlet extractor and line residue. This residue is dissolved in water, 
extracted repeatedly with aishydrous ether. The sodium bicarbonate or sodium carbonate is 
residue is dried and again sublimed in high vacuo, 20 added and the solution extracted repeatedly with 
yielding substantially pure 2-methyI-6-oxy-pyr- chloroform. The combined chloroform e xtr acts 
imethyl-ethyl ether having a melting point of are dried over sodium sulphate and the chloro- 
about 175* to 176* C. form removed in vacuo, leaving an oily residue 

In st ea d of proceeding as above set forth the which crystallizes on standing and cooling. The 
following preferred method of carrying out Step 25 crude product may be recrystallized from ether 
3 may be employed: "** or ligroin. and pure 2-methyI-6-aminc-pyrim- 

To the reaction mixture obtained in Step 2. ethyl-ethyl ether, having a melting point of 83.5 

add carefully a mixture of 105 to 200 gms. of to 90-5° C. is obtained. If desired, the crude 

crushed ice and water, just sufficient to produce product may be purified by repeatedly subllm- 

sohztion of the material. The ether separates 30 ing it in high vacuo at 60 to 80* C. 
and is removed. There is then added 45 gms. of By employing compounds having the general 
acetamidine hydrochloride followed by 10 gms. of formula 
HaOH (in the form of a 30% XaOH solution). n«-c— ci 

The mixture is allowed to stand 3 to 4 days, after I 1 

which it is neutralized with str ong hydrochloric 35 21—1 ? V -CHlOK3 

acid and is then extracted repeatedly with chlo- n—c—h 

reform. The chloroform solution is evaporated compounds having the formula 
to dryness and the crude product, 2 -methyl- 6 - _ 

oxy-pyrimethyl-ethyl ether, is dried to constant x—c— xh* 

weight. For purification it can be crystallized 40 n*-c C—ch-oe-- 

irom amyl ether. H 

. Instead of the specific compound produced as ^ _ 

Above described, compounds bavin# the general ni&y oe obtai n ed, wherein B and H - are alh yl 
formula: 1 or aralkyl radicals. 

43 Step 6 .—The 2-methyl-S-amino-pyrlmethyI- 
N-c —oh ethyl ether produced in accordance with the 

_ 1 1____ process outlined in Step 5 may be treated In 
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ore removed in of the natarafr vttMBtfBfc. Its nhs s c ptlflg. 

vacuo, leaving an < r^« S t*r?*rr is ft 2 -methyl- the ultra violet 2 s also Identical with Cat of fee 

^y gyQg n»Tw^rtft- flMmWMHlH Salt Of w Vitamin fTCZ& i tt Ul f il 

Sic? 7<—Iz one process of practicing the cos- sources. The pure pro &fet appears to hc3& one- 
y??ng> reoettea «b o »t 2 t© drops c? synthetic 5 half mole of water of oxyrtar rj, attnr- 
4 -amthyI- 5 -/ 3 -hydrcacy-cthyl £hf««v* me added Anal, ealed. for CdEaC2& S . fiHIkr .%HaQ: C, 
to tic 2 -TO«fe»^ -fi ^r^n«v .p yr^fl£hy *->s ^ 33.12; H. 451; N, 2237; found: C, S3. 1 3 , 32.76; 

hydrobromide residue produced 2a accordance H. 432,4.76; N, 12.75,. j * , 

wltli Step 6 ft* m i Tf -i im js at about yitmln 3t Is uses!!?: obtained from nat u r al 

120-125* C. for several hears. The resetting 10 sources as the chl ori de; h ydro ch loride. 2 co- 
darit. par? reaction p r oduct when tested sired, the bromide hyteehrag idf : of the v i t amin 
physiologically exhibits the characteristic anti- obtained by pr&cticlig the methods of cit h e r 
aeuritic action of vitamin Bs. Example I or Esfarpl; 2 may he converted into 

fmanTj tt the chloride hyfirochlc ride and the latter isolated 

^ xasa ^ e **■ 15 in substantially punt form by the flowing 

2 n this example, the procedure outlined In procedure: 

Steps 1 to 5, Inclusive, of Example I are fol- 150 gms. of oate of the condensation products 
lowed to produce 2-meti^l-6-amino-pyrfzaethyi- obtained In 1 and' U are dissolved In 

ethyl ether. This is then converted into a 2250 cc. of hot methanol and shaken with silver 
bromide hydrobromide as follows: 20 chloride. 2 is best tt> use .a 10 % excess of the 

150 gms. of 2-methyl-6-amino-pyrimethy2- silver salt and to shake with several successive 
ethyl ether are heated with 7.75 liters of a 10% portions rather than 1 » add all the silver salt at 
solution of hydrobromic add in glacial acetic once. The reaction Is over In one-half hour 
add for two hours at 100* C. (This Is a ratio usually. The silver :nltz are allowed to settle 
of slightly more than S mols hydrobromic add 25 out and are Altered c2L The filtrate Is treated 
to one mole of the ether.) At the end of this with anhydrous ether whereby the chloride 

time, the liquid remaining Is decanted from the hydrochloride is precipitated out. 

crystals which separate out. The crystals are This synthetic chlaride hydrochloride exhibits 
washed several times with anhydrous ether and the same ultra viole t nfr m r p t to n as does the 
then may be purified by dissolving is a small 50 chloride hydrochloride of the natural vitamin 
amount of methanol and repredpltating by the * but has a lower melting paint and Is more soluble 
addition of the ether. The pure compound thus in alcoholic solvents. It can be crystallised In 

obtai ne d melts at 192-103“ C. and Is a hydro- all the ways that are applicable to the natural 

bromide of 2 -methyl-g-amino-pyrlmethyl-hro- vitamin salt if appropriate allowance Is made for 
mlde. The pure compound is not as stable as as its greater solubilities. ! 2 will be referred to 
the crude product containing small amounts of herein as the low melting chloride hydrochloride, 
free hydrobromic and glacial acetic add. which Pure crystals melting at 232-234* C. can be 
appear to act as stabilising agents. obtained by dissolving the crude chloride hydro- 

Anal calc, for CaHaKxBn: C, 25.45; H, 331; chloride obtained as dsscrlbed above In methanol 

N. 1435; found, C, 2656, 2655, 26.46; H. 350, <0 and precipitating it with ether, or by dissolving 
3.62, 334; N. 14 .71, 1439. one gram of the crude product in one cc. of 

The bromide hydrobromide produced In ac- water, adding 9 cc. of boiling alcohol and aHow- 

cordance with,the preceding step Is then coupled ing the vessel to stand in a f r ee z in g mixture to 

with a thlazoK to produce an antineurltic sub- Induce crystallization. 

stance in accordance with the following pro- •** a sample of the pure natural vitamin salt ex- 
cedure: tracted from rice polishings melted at 246* C. 

150 gms. of the 2-methyI-6-amlno-pyrimethyl- and a mixture of thbi with the above synthetic 
oro m lde hydrohromlde. preferably In the crude low waiting chloride hydrochloride matted at 
stable form as obtained from the preceding step, 242-244* C. Th* synthetic 1°” mijMn y 

are heated with 150 gms. of 4-metbyl-5-/9- 60 hydrochloride, like the natural vitamin chlorid e 
hydrexy-ethyl-thiazole and 200 cc. of butanol hydrochloride, appeal’s to hold about one-half 
for 15 minutes at 120* C. The pyrlm ethyi com- molecule of water under the rum»3 mntHt it 

pound goes into solution and at the same time fry-* also been found to posses s the anti- 

a precipitate settles out. The reaction mixture neuritSe 5? potency as is by the chlo- 

1 s diluted with 1 liter of boiling absolute ethyl 66 ride hydrochloride of the natural vitamin^', 
alcohol and allowed to stand until no more mate- Anal. calcdL for C uBjjCK*S33CL 7 HS 3 D : C, 
rial settles out. The alcoholi c mother liquors 4150; H, 553; JJT. 165;; found: C. 4151, *4130; 

are removed by filtr ati o n and the precipitate 2 556,5.48; 17,1655, £656. 

washed several times with small amounts of. A *n*r«™v* of obtaining the synthetic chloride 
c o l d absolute ethyl alcohol. The product oh- 60 hydrochloride from the bromide >iy>rmhi m>nqM» 
ta tne d melts at about 220* CL and consists of the in a form having the same melting point ss the 

crude-bromide hydrobromide of the vitamin. ' vitamin hydrochloride extracted from 

The precipitate then Is recrystallized by dls- rice polishing Is as fellows: 
solving in hot methanol, adding anhydrous ether r 150 gms. of the bromide hydrobromide con- . 
to the hot solution until a permanent cloud ap- '65 densation product obtained ss described in 
pears and allowing to cool slowly. Thecondensa- Example I or Esampi*; H are dissolved in 300 cc. 

tion product thus obtained occ u r s as rosettes of of water or 50% aquxras methanol and shaken 

needles which melt at 219-220* C. whereas the with 225 gnu. of silver chloride at ream tempera- 

vitamin bromide h ydrob romide from natural tare for about three to four hours or until the 

sources melts at 227-229* Cl 70 reaction is completed. The silver bromide and 

With doses of 6 y of either the crude or the chloride are filtered off and the filtrate is evsp- 
recrystaUlzed product, cures of polyne uriti s are orated in vacuo to dryness, 

effected In rats on a vitamin Bi free diet; which It has been found that special treatment Is 
cures endure tor about three days, ind icating an necessary to ma** certain that the final product 

activity equal to that of the bromide hydrobro- 75 la quite free from s&vten In order to accomplish 
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this, the residue above mentioned is dissolved in methyl-ethyl ether to produce the benzene sul- 
1500 cc. of water and treated with a small amount acid salt of 2- methy l-6- amiDO -pyrtmcth- 

of active charcoal (followed by filtration) until yl-benzene The latter compound is 

no further opalescence can be observed. The then caused to react with 4-methyi-5-p-hydrezy- 

clear solution is evaporated in vacuo until in- 5 ethyl t-hiftavi* to produce the benzene sulphonic 
clpient crystallisatjcn occurs, then treated with add salt of vitamin. Bi benzene sulphonate. In 

10 volumes of hot, absolute alcohol. The result- carrying out this process a mixture of 75.1 mgms. 

ing product is then filtered and dried. The of benzene sulphonic add with 28 mgms. of 2- 

product obtained by this method melts at about methyl- 6 -amino-pyrfmethyl-ethyl-ether is heated 

245-250° C. according to the speed of heating. 10 for two hours at 115* C. Then 22 mgms- of 4-' 
It has been found that the low melting chloride methyl-5-p-hydroxy-cthyI are added and 

hydrochloride and bromide hydrobrasnide pro- the mixture heated at 115° C. for one hour. The 

duced by the methods hereinabove described can mixture is cooled, the product dissolved in 5 cc. 

be converted Into the high, melting products by of water. and potassium bicarbonate is added un- 

recrystr.Tbzfog them from isopropyl alcohol or 15 til the pH equals 5 or 6. Then the material Is 
by dissolving them in absolute methyl alcohol extracted with ether and the extracts discarded, 

and then pre c i p ita t i n g with absolute ethyl The aqueous solution obtained possesses abun- 

alcohoL dant antineuritic activity. 

This, two chloride hydrochlorides and bromide _ 

hydrobromides are obtained having the same 20 Example / 

antineuritic properties as those Isolated from jvj practicing fop* process, a mixture of p-naph- 
narimal sources. One form of each salt has a thalene sulphonic acid. 2-methyl-6-amino-pyri- 

melting point Identical with that of the corre- methyl-ethyl ether and giardaT acetic add is 
spending vitamin salt obtained from natural heated foe resulting product is treated with 
sources, while the other has a lower melting 25 4 -methyl- 5 -p-hydroxy-cthyl thiazole to produce 
point. H i ther low or high melting salts can be ♦*£ s-naphthalene sulphonic add salt of vitamin 

obtained at will, by observing the directions Bl ^-naphthalene sulphonate. The specific de- 

abOTe set forth. tails of practicing this process consist in prepar- 

It has been foun d that the antineuritic potency ^ a of 62.4 mgms- of ^-naphthalene 

and u ltra violet absorption of the bromide hydro- 30 Aphonic a ri d. 16.7 rngmr. of 2 -methyl- 6 -amlno- 
bromide and those of the chloride hydrochloride pyrimethyl-ethyl ether and. 1 cc- of glacial acetic 
are about the same. Indicating that these prop- ^ ^ ^ting it at 100 ° a for two hours, 
erties do not depend upon the a dd portions of The mixture is then cooled and evaporated to 
the salt but upon the basic portlcnr dryness in vacuo. To the crystalline product thus 

By coupling add salts of pyrfmethyl esters 35 obtained 143 mgms. of 4-methy!-5-p-hydroxy- 
other than the above described 'bromide hydro- ethyl are added «r>d the mixture is heat- 

bromide with a suitable thiazole. other salts of ^ at 115 « for ^ hour. The product after 
vitamin Bi having comparable antineuritic prop- cooling is dissolved in 5 cc. of water, after which 
erties may be prepared. The preparation of add the pH is adjusted to equal 5-6 by adding potas- 
salts of a number of 2-methyl-6-amino-pyrim- 40 3^ bicarbonate. The product is extracted with 
ethyl esters and the coupling thereof with a ether, the extracts being discarded, and the aque- 
thiazole nucleus to produce antineuritic com- 0Us solution obtained exhibits abundant antineu- 
peunds will now be described. ritic activity. 

Example U1 4 - Example VI 

In accordance with fofo p rr uya, 2-methyl-6- 

ether, obtaine d as de- In this method, benzene su l p h o n ic add Is heat- 
scribed hereinbefore, is reacted with p-toluene ed with a 2-methyl-6-amino-pyrimethyl-ether 
sulphonic a dd the resulting p-toluene sul- and glacial acetic add and the reaction product 
of 2-methyl-6-amino-pyri- SO is condensed with 4-methyl-5-p-hydroxy-ethy! 
raethyl-p-toluene sulphonate is condensed with t h iazole. The resulting product exhibits th$ 
<U rn#c>iy i-S-/g, h y d rtvry - ^it y r twemh to produce a characteristic antineuritic activity of salts of vita- 
compound having <•-*»» antineuritic activity char- min Bl. This method may be carried out by 
acteristic of vitamin Bl. In practicing proc- heating 64.7 mgms. of benzene sulp h o ni c add 
ess a mixture of 57 m iptm of 2-methyl-6-amlno- 55 with 23 mgms. of 2-methyI-6-a mino -pyrimethyI- 
pyrimethyl-ethyl ether and 125 m gma of p-tol- ethyl ether in 1 cc. of glacial acetic acid for two 
•nm v gai pbonlc add is h eate d at 110-120° C. for hours at 116° C. This solution is evaporated to 

two hours. The mixture is then co o led , where- dryness in vacuo at 90° C. and a crystalline prod- 

upen it 50 «. of 4-methyl-5-p- Uct results. Then 20 mgms. of 4-methyl-5-p- 

hydroxy-ethyl thiazole are added and the re- so bydroxy-ethyl thiazole are added to the product 
siting mixture is heated at 125° C. for forty- and the mixture is heated at 115° C. for one hour, 
five — The completely dear sol ufo*" Upon cooling, the product is dissolved in 5 cc. 
which is formed « cooled, and the product ob- of water and apH equal 5-6 is obtained by adding 

jj dissolved in 5 cc. of water. The pH potassium bicarbonate. The product is repeat- 

























w h ere in 3 is an alkyl or aryl radical of the £750 

taexlbed herein. • 13 By procedure stbstaa tos£y identical with that 

ZssmpZe yj? describ ed h i Itoam gles ^ 2 E sng TUI. 2 -aaethyI-C- 

Thc hydr obr omide of 2-mcthyI - 6 -smlno-pyri- a mlmo -gyrinuahyS-brom Id o hydrohromide is 
•<T<»»>iy ?-h? YTm^o produced In accordance with toasted with sZ?<-t Txsrcati. The b osst t len in 
either Example I or Example n given hereinabove . the re spiting ^oduct rosy be replaced by the 
Is caused to react with silver to produce 16 ° ro m ^ de I*®® ***« res si g ns : product condensed 

the corresponding add ester, in which the bro- with the lardrotoaxide of 4-aethyl-5-^-hydroxy- 
mirf* radical hydrobroznic a ri d of pyil-' ethyl^ tnlMo » 3 . ^ tliis n$dX on, 1,4 sms . of tiic 
methyl ester are replaced by the acetate radical lX 7 drcbrosdde of the substituted py- 

gnij ace ti c add. respectively. In f e rr yi ng oat Tlmi al n e are causae to react i ^9 suns, of 
t?n« reaction 1.4 $m<f of the hydrobromide of “® diver benzoate^ smc. In the r em a inin g steps of 
the substituted ny rfTwofhy T-h nriTn^f . are mixed the process suffldest Quantities of hydrobromlc 
with 1.8 gm* of silver acetate. 5 cc. of £i**i<*i add and o f 4-mcthyl-5-fi-fcydroxy-cthyl t h iazole. 
acetic add are added and the resulting mixture r espec tively, are employed to constitute molar 
Is heated on a steam bath for about one hour eomvaiejits. A*so the tareplaced benzole add 
with occasional stirring. The reaction mixture 26 salt of the pydmethy! liehzoate may be utilized. 
Is then cooled and Altered. The complete re- ** desired. In the coopHpg reaction. In either 
moval of the bromine atoms from the substituted caae > JSS ST* I * :ro:i £ antineuritic action 

pyrimidine is shown by the fact that the.Altrate sre oh t ame d. _ 

obtained gives no evidence of containing a halo- aetheds analogwy; to the foregoing ones, 

gen. The precipitate consisting of silver bro- 30 the correspond in g add salts of the chlo ri d e , sul- 
mlde Is washed several times with ^mnn portions I^stc, phosphate and Citrate esters of the afore- 
of gTarifti acetic add all of the filtrates are mentioned pyrimethyl compound may be pre¬ 
combined. A sufficient quantity of a 10% sola- pared and caused to condense with a suitable 
tten of hydrobromlc arid la HicM acetic thiasoie r for csam^ie p 4-siethyl-5-^-hydroxy- 

to replace acetic add. to «m<rtn 35 ethyl tMazoIff . to produtse compou nd s h aving anti- 

group In the 6 position, by h y dro fa r c m lc Cl neuritic properties. 

mnifwiiftr equivalent) Is added to filtrate fi nd The antineurltic compound described in the 
an of ether Is ad ded to predpitate th* various vs a ri p les^ given herein may be separated 

resulting compound. The precipitate which Is from their Impurities and obtained In a substan- 
the hydrobromide of 2 -methyl- 8 -aralno-pyrf- ttaHy pore state by suitable adaptations of the 
methyl-acetate. Is filtered out of the eolation and method, of isolation outlined In Example H hereof, 

the filtrate Is washed with ether. The predpi- The 02 o* the compounds resulting 

tate is then dissolved la butyl a l cohol and an toum the coupling readiest described hereinabove 
equivalent quantity of the hydrobromSde of 4 - exhibit antineurltic activity clearly demonstrated 
methyl- 5 - 0 -hydroxy-ethyl thiazole is ft dded to ^ that this property is obtained in compounds hav- 
the solution which is then heated for one hour . ® s ute ti tetsd pyrfricthyl group coupled with 

at about 115* C. The butyl al cohol Is removed a substituted t h iaz ol e group and which possess 
from the reaction product by evaporation awd the following general formula: 

the residue to dissolved In water, filtered and Its 50 ' j 

pE adjusted to 6. Physiological assays of this ! x-c— 6 - 0 - 

product show dedded antineurltic activity. 1 T j I 

It is preferable to couple the hydrobromide'of 5 ^ CKr ~»^ f 

the pyrlmethyl-acetate with the thiazole because &—c— 1 i c—a 

the sa lts of vitamin Bi which have an add reac- *. 

tion are the more stable ones and the p reawmp of . l _. _ .. .. . .. . 

hydrobromlc add Is therefore desirable In place l '*2o2^ta^fi , 32 

of the relatively weak acetic add in order to oh- *LIg£g 
tain a more stable antineurltic salt. However.it ggB:a ^ es 

is not essential to employ the hydrobromide of f* 00 * . * ai^yl g:oup loca-eg in the 2 poti- 
this ester and antineurltic compounds may be ob- go a&amXzan sro:z 3 >g^e G amd^be 

tain^d by Turing- the acetic add salt of the py- ttxia ? de *** *■ methy. group in the 4 

to «b. coupan* «*«._. .jS^£i 3 £Wr.S* £ jSU 

Example VITI partiofiar dertr a tiv e s. ?br exassple. the methyl 
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been isolat e d as such before the coupling reaction 
2s effected. The invention .also contemplates the 
utgizatten of a pyrimethyl alcohol, ether cr ester 
in the presence of an acid to. a coupling reaction 
thereby the pyrimethyl group and the anlcn por¬ 
tico. of the add add diretiBy to the nitrogen of 
the thiazole to prodnee a quaternary thiasole 
compound. These compounds ere all esamplesof 
reactive pyrimethyl ccmpcmds as that term is 
employed hereto. 

In most of the above described coupling or con¬ 
densing reactions, a basic thiazole, such as 4- 
methyl-5-j3-hydroxy-ethy2 thiasole. has been 
specifically mentioned. However. these reactions 
will also proceed satisfactorily if salts of the 
thiazole are employed instead of the free base. 
Thus, for example, the hydrQbromide of 4-methyl- 
5-£-hydroxy-ethyl thiazole may be coupled with 
the hydrobromide of 2~methyl-6-amino-pyri- 
methyl-bramide to produce the hydrobramlde of 
vitamin "Si. Hence, whenever the term “thiasole" 
is used in the annexed claims. it is intended to 
mean either the free base or a salt of the thiazole. 

Also, to general, where 6-amtoo-pyzimethyl 
and other a?rtir»n compounds are mentioned, the 
add salts thereof formed by the addition of adds 
to the basic amino groups are also contemplated. 
Consequently, the formulae given hereto and to 
the annexed claims for the basic amino com¬ 
pounds are intended to comprise the salts. For 
convenience of operation it is sometimes more 
advantageous to use the free base and at other 
times better to employ a salt thereof. The par¬ 
ticular Compound employed will of course be 
chosen to fit the requirements of the reaction in¬ 
volved. 

Where alkyl groups are described as sub¬ 
stituents to the various compounds mentioned 
hereto, aralkyl groups may to general be used 
with satisfactory results. Hence, when the term 
“alkyl" is used hereto and to the annexed claims, 
it is also intended to embrace the aralkyl groups. 

What Is claimed is: 

L The pro ce s s which comprises reacting a 2- 
aIkyl-6-amtoo-pyrfanetby;l ester with 4-methyl- 

5- ^-hydroxy-ethyl-thiasf m. 

2. The process of producing anttoeuritic com¬ 
pounds which comprises reacting a 2-methyl- 

6- amtoo-pyrtaethyI ester with 4-methyl-5-/J-hy- 
droxy-ethyl thiazole. 

3. The process which comprises reacting 4- 
zngthyl-5-fi- hydr oxy - ethyI thiazole with a reac¬ 
tive 2 - alkyl - 6 - amino-pyrtmethyl c o mpou nd 
which forms a quaternary antinenrltlc com¬ 
pound with the trivalent nitrogen atom of the 
thiazole. 

4. The process of producing compound having 
anttoeuritic properties which comprises condens¬ 
ing 2-methyl-6-amtoo-pyrlrnethyl-«cetate with 
4-methyI-3-2-hydroxy-ethyl 

5. The process of producing compounds hav¬ 

ing anttorurtttc properties which compilsea-ec«- 
phng a 2-methyl-6-omtoo-pyrime£hyl ester, to 
which the acid radical or element is a member of 
the group consisting of the halogen, acetate, lac¬ 
tate, benzoate, nitrate, phosphate and sulphate 
radicals, with 4-methyl-5-/s-hydroxy-ethyi thia¬ 
sole. • \ v 

6. The process which comprises treating a re¬ 
active p y iimethyl compound of the group con¬ 
sisting of 2-methyl-d-amtoo-pyrimethyi alcohol, 
ethers and esters with 4-methyl-5-^-hydraxy- 
ethyl thiazole to the prese n c e of ml add. 

7. The of productog snttoeurltlc com¬ 


pounds which comprises reacting an ester of the 
g roup having the formulae 

X-C-NSi 

CHi-i c-cauc 

U-B 


X=C—NHjET* 

CEj-C C—CHiZ 

A-s-h 

to which X is an add radical and KX is an add. 
with 4-mefihyl-5-^-iydsoxy-eth7l thiazole. 

S. The p rwes s of producing anttoeuritic con- 
15 pounds which c o m p r ises reacting an ester of the 
group having the formulae 

i;«c—NH* 

CHr-i is—CH£X. 

20 h —E 

and 

N«=C-NH*HXJ 
CHj—C CEjX 

25 K——H 

to which X and X 1 are selected from the group 
consisting of the halide, acetate, lactate, benzo¬ 
ate. nitrate, phos phat e and sulphate radicles, 
with 4-xnethyI-5-ff- h ydroxy-ethyI thiazole. 

30 9. An anttoeuritic compound of the group con¬ 

sisting of the compo u nds having the formulae: 

CKi ' 

N=C—NHj C—C—CHjCHjOK 

35 CHi—(Is C—CHj — */ 

■ &—C—H CHjCO&^C—6 

H 

and 

40 CHj 

Jfc»C—NH j-CHiCOOH ' C«C—CHjCHjOH 

CHj-i i—CH j — 

U >-H CHjCO^C— s 

10. An an ttoe uritic compound of the group 
consisting of the co mp o u nds having t>*» formu¬ 
lae: 


CHj 

N—C—NHj C—C—C 

CHj—C i—CHj — i/ I 

5-h 


HjCHjOH 


CHj 

Na*C—NHjHBr C=C—CEiCHjOH 

CHj—C C—CHj — I / 

H-&-B • T* ^C—4 


__ 1L The p r oc ess which comprises treating h 
05 the pr ese nc e of an add a. reactive pyrimethy 
ccanpound oTthe group consisting of a 2-methyl- 
6-amtoo-pyrimethyl alcohol, ether ester witl 
a thiazole having the formula 


r ■ 

C—C—CHjCHjZ 





















20. The process for lie! production of an aatt- 
neurltic compound which comprises the conden¬ 
sation of a hydrobroalde of 2-methyl-6-amino- 
pyrimethyl-hromide with 4-methyl-5-/S-hydroxy- 
ethyl thiazole in the presence of butanol at a 
temperature of about 120* C. 

21. The process for the production of an anti- 
neuritic compound which comprises the conden¬ 
sation of a hydrobrorride of 2-methyI-S-amino- 
pyrlmetfcyl-bromide w.ith 4-methyl-5-0-hydrcxy- 
ethyl thiazole In the presence of butanol. 

22. The process of making antineurltic com¬ 
pounds which comprises condensing -i-methyl-5- 
p-hydroxy-ethyl thiazole with a compound hav¬ 
ing the formula 


in which R Is an alley! group Z is a m em ber 
of the gro up consisting of 03 and groups and 
elements readily convertible into OH, with a re¬ 
active 2-nTlry 1 -g- am in o -pyr l m*»th y 1 compound 
which forms a Quaternary compound with the 
trlvalent nitrogen atom of the t h iaz ol e. 

13. The process which comprises reacting a 
substituted thiazole having the formula 


in which X and X 1 are acid, radicals at least one 
of which is bromine ard R Is an alkyl group. 

23. The process of making antineurltic com¬ 
pounds which comprises condensing 4-metfayl-5- 
0 -hydroxy-ethyl thiazole with a compound hav¬ 
ing the formula 

. . .-jv - •. '••> ! 

NHvHX> 

CH*-i i—CHx-X 

n !i 1 
N-C—K 

■ *' I 

in which X and X 1 are add radicals at least one 
of which is bromine. 

24. An antineurltic compound having the 
formula: 


26. The process for converting a bromide hy- 
'dro&ramlda compound such as is shown in fi**™ 
25 into its corresponding chloride hydrochloride 

. which comprise* reacting upon the former with 
silver chloride. , 

27. The process which comprises reacting upon 
4-methyl-5-^-hyciroxy-ethyl-thiazole with a 2- 
methyl-6-aminopyrimldyl-halide. 

I 23. The process which comprises reacting upon 
a 4-aIkyl-5-p-hydrtny-^thyI-thixzole with a re¬ 
active 6-amin0-5yrimi(iyl-5-lower-alkyl ester. 

29. The process which comprises reacting upon 
a 4-alkyi-5-^-hydraxy-ethyI-thiazole with a 6- 
; sm2no-pyrimidyI-5-iCTf er-slkyl-iromide. 
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Translation of French Patent No. 816432, Gr. 14-cL 1, to 
the Finn Called: L G. Farbenindnstrie Aktiengesell- 
schaft Residing in Germany, Applied for Jan. 18,1937, 
Granted May 3, 1937, published Aug. 7, 1937. 

THIAZOLE COMPOUNDS AND PROCESS OF 
MAKING SAME. 

The present invention has for object the production of 
quaternary thiazole compounds the quaternary nitrogen 
atom of which is connected to a pyridimic nucleus by means 
of an aliphatic chain and it is concerned furthermore with 
the products resulting from this production. 

The present invention aims at producing by chemical 
synthesis compounds having an antinevritic action and it 
is more particularly relative to the synthesis of vitamin Bi, 
an antinevritic also known by the name of “aneurine”. 

Several Scientists who have conducted researches into 
the chemical nature of vitamin Bi and its cleavage pro¬ 
ducts have concluded that vitamin Bi contains a quaternary 
thiazole ring which is replaced in position 4 by a methyl 
group and in position 5 by a hydroxvethyl group and the 
quaternary nitrogen atom of which is directly connected to 
a nuclear atom of carbon of a pyrimidic ring which, in 
turn, is replaced by an amino and alkyl group. Certain 
scientists have the tendency to represent vitamin B x by the 
following formula: 



Other scientists have held the opinion that instead of 
the ethyl group occupying in the above formula position 4' 
of the pyrimidic ring two methyl groups will be found 
attached to the pyridimic ring in positions 2' and 4'. Accord- 
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mg to the experimental results which they obtained all the 
scientists are agreed in confirming that a nuclear atom of 
carbon of the pyrimidic nucleus is directly attached to the 
quaternary nitrogen atom of the thiazole radical. 

Now our own experimental investigations in reference 
to the nature of vitamin Bi have led the applicant to have a 
different idea of the chemical structure of vitamin Bi. In 
conformity with this idea the pyridimic radical in vitamin 
Bi is not directly attached by a nuclear atom of carbon 
to the quaternary atom of nitrogen of the thiazole radical 
but connected with the said quaternary nitrogen atom by 
means of an aliphatic bridge and in particular by a 
methylene group. In fact, the applicant has practiced 
with success the synthesis of products having antinevritic 
action by producing thiazole compounds having attached 
to the quaternary nitrogen atom by means of an aliphatic 
chain an amidopyrimidic radical, the aliphatic chain and 
the amino group being preferably attached in positions 
4 and 5 respectively of the pyrimidic nucleus. The appli¬ 
cant has found in particular that by the synthesis of the 
chloride of N- (2'-methyl- 4' -amino- pyrimidyl - 5'-methyl)- 
4- methyl-5- hydroxyethyl-thiazolium of the following for¬ 
mula: 



or its tautomeric formula 
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Now we obtain a product which is held to be perfectly 
identical with natural Vitamin Bi. The synthetic product 
forms the same crystals as the natural vitamin Bi, and 
these crystals have likewise the same physical properties, 
for example, the same color, the same solubility, even the 
same melting point and occasion in mixture with crystals 
of natural vitamin Bi no reduction in the melting point. 
Furthermore, the new synthetic products have the same 
chemical behavior as vitamin Bi and what is more impor¬ 
tant have the same antinevritic action as natural vitamin 
Bi. 

On the other hand it has been found that vitamin Bi can 
undergo certain modifications without thereby the modified 
products being deprived of their antinevritic action. It is 
in particular the methyl groups in position 4 of the thiazole 
part and in position 2' of the pyrimidic part which may be 
replaced by other alkyl groups such as the ethyl and propyl 
groups. Even aryl and aralkyl groups such as the phenyl 
and benzyl groups may replace the said methyl groups. 
The methylene group too which forms the aliphatic connec¬ 
tion between the quaternary nitrogen atom of the thiazole 
part and the nuclear carbon atom of the pyrimidic part may 
be replaced by other aliphatic chains, for example by the 
ethylene group. The hydroxy- ethyl radical occupying posi¬ 
tion 5 of the thiazole radical may be replaced likewise by 
other hydroxyalkyl groups but it seems that this modifica¬ 
tion involves more than the preceding a considerable 
diminution in the antinevritic action. The said hydroxy¬ 
alkyl groups, more specially the hydroxyethyl group, may 
be esterified, for example by means of acetic acid and 
benzoic acid. Furthermore in the place of the free amino 
group in position 4' there may be present a substituted 
amino group, for example an alkylated amino group or a 
dialkylated or acylated amino group. 

It follows from what precedes that vitamin Bi which 
hitherto could be obtained only from natural products and 
with very troublesome processes can be prepared by way 




of chemical synthesis in accordance with the methods de¬ 
scribed hereinafter. 

Furthermore it has been possible to note, thanks to the 
present invention, that the synthetic products which have a 
constitution similar to that of vitamin Bi are likewise en¬ 
dowed with a more or less important antinevritic action. 

One form of realization of the present invention for the 
purpose of obtaining compounds of N- (aminopyrimidyl- 
alkyl)- thiazolium consists in causing to react on thiazols, 
more particularly on 4- methyl- 5- hydroxy-ethyl-thiazol, 
its homologues or acylated derivatives, with a reagent 
ester of an amino- pyrimidylic alcohol, more particularly 
with alkyl pyrimidyl amino halides, and esters of amino- 
pyrimidylalkyl sulfonic acid, for example esters of amino- 
pyrimidylalkyl benzene acid or sulfonic toluene acid. Thus 
we arrive at compounds of the type of vitamin Bi when we 
cause to react 2- alkyl-4- amino- pyrimidyl 5—alkyl halides 
with 4- methyl- 5- hydroxyethyl thiazole. The reaction is 
preferably accelerated by heating, if need be with addition 
of a solvent or a diluent. The reaction proceeds, for ex¬ 
ample, according to the following equation: 
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(a c - reactive acyl radical). 










The process described above may be modified by using 
instead of a reactive ester of an amino- pyridimyl alcohol a 
corresponding pyridimic compound containing in place 
of the amino group a substituent capable of being converted 
into an amino group. As such substituents we may mention 
by way of example halogen atoms, hydroxyl groups and 
mercapto groups. Such a modification leads first of all to 
pyrimidyl- alkyl-thiazole compounds which contain in the 
pyrimidyl radical the said substituent capable of being con¬ 
verted into an amino group, for example an atom of halo¬ 
gen, a hydroxyl group or mercapto group. The said sub¬ 
stituent is then converted subsequently into an amino or 
alkyl amino group, the hydroxyl groups and mercapto 
groups being preferably replaced by halogen atoms. Thus, 
for example, the chloride of N- (2'- methyl-4-hydroxyethyl- 
thiazolium obtained from 2 - methyl- 4- hydroxypyridimyl- 
5- methyl chloride and 4- methyl-5-hydroxyethyl- thiazole 
is first converted into a 4'- chloro compound and the latter 
then converted into the corresponding 4'- amino compound 
by the ammoniacal action of a primary or secondary amine. 

In accordance with another method of realization of the 
present invention the compounds of N- ( amino- pyrimidy- 
lalkyl)- thiazolium may also be prepared by starting with 
aminopyrimidines which contain attached to a nuclear car¬ 
bon atom an alkyl-thio - amidic radical or alkyl- thio- car- 
bamidic radical. In these compounds the thiazole radical 
is formed with the aid of the said alkyl- thio- amidic group 
or thio- carbamidic group by causing to react therein a car¬ 
bonyl compound containing in the alpha position with re¬ 
spect to the carbonyl group a halogen atom. By utilizing 
for example the 2- alkyl- 4- aminopyrimidine substituted in 
position 5 by an alkylated thio-: formamide group and 2- 
ceto 3- halogen- pentanol -5, the reaction developing accord¬ 
ing to the following scheme: 
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CH** OHOH 



In this reaction we can nse instead of hydroxyalky-halo- 
gen ketones their esters, for example with acetic add and 
benzoic acid. If need be, the add radical can be split sub¬ 
sequently by saponification, for example by treatment with 
dilute mineral acid. The condensation is advantageously 
accelerated by heating. 

According to another method of realization of the pres¬ 
ent invention we prepare aminopyrimidylalkyl thiazole com¬ 
pounds from thiazole compounds which contain, fixed to 
the quaternary nitrogen atom, a radical corresponding, to 
the formula: 

the groups of which represented by x 1 and x 2 are capable 
of reacting with the amidic or imidic groups of urea, thio¬ 
urea or their ethereal derivatives or carboxylic amidines, 
the latter corresponding to the following formula: 








where B replaces an organic radical The groups which are 
capable of being condensed with the said amidic or imidic 
groups and which correspond to x 1 and x 2 may be cyanogen 
groups or carbonyl groups which are replaced by hydrogen, 
halogen, an alkoxy, aryloxy and aralkoxy or the NHa 
group. A carbonyl group replaced by hydrogen (formyl 
group) may be present in its hydroxymethylene tautomeric 
form. We can likewise work with esterified hydroxymethy¬ 
lene groups. When using such a condensation we some¬ 
times obtain first pyrimidyl- alkyl- thiazole compounds con¬ 
taining in the pyrimidyl radical instead of the amino group 
a hydroxyl group. In this case this group may be con¬ 
verted as described above into an amino group. Further¬ 
more, hydroxyl or mercapto groups or esterified hydroxyl 
or mercapto groups present in position 2 of the pyrimidyl 
radical may be replaced by hydrogen. Thus, for example, 
the ester of gamma ( 4-methyl- 5 acyloxyethyl- N- thiazol- 
ium bromide) -alpha cyanobutyric acid to be obtained by 
causing the ester of gamma- bromo- alpha cyanobutyric 
acid to act on 4 - methyl- 5- acyloxyethyl thiazol may be 
condensed with acetamidine to the bromide of N- ( 2'- 
methyl-4'- amino- 6Tiydroxypyrimidyl - S'- ethyl) - 4- methyl- 
5-acyloxyethyl thiazolium according to the following reac¬ 
tion scheme: 

CB» OBKMcjl 
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In the product of the condensation the hydroxyl group 
occupying position 6' may be replaced, according to known 
methods, by hydrogen. The thiazole products suitable as 
raw materials in this process may also be obtained, for ex¬ 
ample, by causing to react a compound containing, affixed 
to a reactive CH 2 group, two substituents of the type speci¬ 
fied above as representing xl and x2 on a thiazole, for ex¬ 
ample, 4 - methyl- 5- acetoxyethyl-thiazole in the presence 
of formaldehyde ( para - formaldehyde) and a hydro- halo¬ 
gen acid, such as hydrochloric acid. 

In a manner not restrictive the present invention is illus¬ 
trated in the following examples. 

Example 1.- 5 gr. of 2 - methyl-4- amino- 6 - bromo-znethyl 
pyr imidin e are dissolved with 3.5 gr. of 4 - methyl-5- 
hydroxy-ethyl thiazole in 20 ccm. benzyl acid and heated 
to boiling for a min ute. After cooling the mixture is ex¬ 
tracted by means of ether and separated from the precipi¬ 
tated oil. The oil is taken up again in the alcohoL After 
having added ether with precaution there will separate 
crystals of the bromide of N # ( 2'- methyh 4'- aminopyri- 
midyl- 6'-methyl )-4-methyl- 5- hydroxyethyl thiazolium 
which after recrystallization in a mixture of alcohol and 
ether melt at 184° C. 

In an analogous manner we obtain the chloride of N- 
( 2'- methyl-4'- amino- pyrimidyl-G' - methyl) - 4-methyl-5- 
hydroxyethyl thiazolium starting with 2 - methyl-4 - amino- 
6- chlor.omethyl pyrimidine. It presents itself in the form 
of a white crystalline substance which melts at 220°C. 

Example 2.—12/3 gr. of 2 - amino-4.6-dimethylpyrimidine 
are brought into reaction with 16 gr. of bromine in 30 ccm. 
of glacial acetic acid at a temperature comprised between 
80 and 90°C. The bromine loses its color immediately. The 
hydrogen bromide which is separated and which is a color¬ 
less substance producing an irritating effect on the mucous 
membrane of the nose is dissolved in water, covered with 
ether and brought into reaction with potassium carbonate 
until the reaction has been rendered alkaline, by stirring 
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the whole vigorously. The mixture is immediately extracted 
with ether, dried for a time on calcined potassium carbo¬ 
nate, then filtered and treated with 15 gr. of 4 - methyl- 5 - 
hydroxy- ethyl thiazole. The ether is evaporated and the 
residue heated for a little time at 100° C., the reaction tak¬ 
ing place at this time. The mixture acquires a thick con¬ 
sistency and solidifies on cooling. It is dissolved in hot al¬ 
cohol and cooled. There then separates the bromide of 4 - 
mefhyl-5- hydroxyethyl-N- (2'-amino-6'-methylpyrimidyl- 
4 / -methyl) thiazolium in the form of crystals constituted by 
rods melting at 247° C. 

Example 3.—2 gr. of 2 - methyl- 4 - amino-5- aminomethyl- 
pyrimidine hydrochloride are mixed with 50 ccm. of concen¬ 
trated hydrochloric acid and treated by means of a solution 
of 1 gr. of sodium nitrite in 10 ccm. water. When the libera¬ 
tion of nitrogen has ceased the mixture is rendered alkaline 
by the addition of potassium carbonate, cooling and extrac¬ 
tion with ether. After having been dried on potassium car¬ 
bonate the ether is evaporated. The residue forms color¬ 
less crystals of 2- methyl-4 - amino- 5- chloromethyl pyri¬ 
midine. It is heated with 1 gr. of 4 - methyl-5- hydroxy- 
ethylthiazole for one hour at 140 to 150° C. The molten 
mass is extracted several times with ether, the residue is 
dissolved in anhydrous alcohol and etherized hydrochloric 
acid is added. There then separates the hydrochloride 
from the chloride of ( 2'-methyl-4 , -amino-pyrimidyl - 5'- 
methyl) - 4 - methyl -5-hydroxyethyl thiazolium which melts 
at 250° C, decomposing. As for its physical and chemical 
properties and its antinevritic action it corresponds to the 
crystals of vitamin B x obtained from the natural products. 

The same product may be prepared in the following 
manner: 

4 gr. of benzene sulfonic ester of 2 - methyl-4- amino- 
5- hydroxymethyl - pyrimidine obtained by heating 1.4 gr. 
of the hydroxyl compound with 3 gr. of benzene sulf ochlor- 
ide at 100° C. and by washing the solidified molten mass with 
ether are heated with 5 gr. of 4 - methyl-5- hydroxyethyl- 
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tHazole for an hour at 150 - 160°C. The mixture is dis¬ 
solved in alcohol and alcoholic hydrochloric acid is added 
to N- (2' - methyl- 4'- amino- pyrimidyl-5- methyl)-4-methyl- 
5- hydroxyethyl- thiazolium- benzene sulfonate formed in 
the first place. There will then separate the chlorine 
hydride mentioned above. 

By using the 2 - methyl- 4- amino- 5- bromo- methyl py¬ 
rimidine and etherized hydrobromic acid we obtain the 
hydrogen bromide of N- (2'- methyl- 4'- aminopyrimidyl-5'- 
methyl)- 4 - methyl - 5- hydroxyethyl- thiazolium bromide 
which decomposes at 220° C. By making its aqueous solu¬ 
tion react with silver nitrate (for example 3.9 gr. of hydro¬ 
gen bromide and 3.4 gr. of silver nitrate), by agitating the 
mixture vigorously, separating by filtration the silver brom¬ 
ide, evaporating the filtrate to dryness and crystallizing 
the residue from dilute methyl alcohol we obtain crystals 
of the corresponding nitrate which decompose at 166° C. 

By utilizing in the process described above as a pyrimidic 
compound 2 - methyl-4-amino-5- (£-bromdethyl) pyrimidine 
we obtain the bromide of N- (2'- methyl-4'amino- pyrimidyl 
-5'- ethyl)- 4- methyl- 5- hydroxyethyl thiazolium which 
decomposes at about 240° C. If we use 4 - amino- 5- chlo- 
romethyl-pyrimidine we obtain the chloride of N- (4'- ami- 
nopyrimidyl-5'-hydroxyethyl-thiazolium which is decom¬ 
posed at 200° C. 

Example 4.- 20 gr. of 2 - methyl-4- hydroxy-6- chloro- 
methyl- pyrimidine are heated together with 20 gr. of 4- 
methyl-5- hydroxyethyl thiazole for 10 minutes at 120° C. 
The reaction mixture is dissolved in methyl alcohol and 
precipitated by means of ether. The oil which is precipi¬ 
tated assumes the crystalline form by treatment with hot 
ethyl alcohol. By recrystallization in a mixture of alcohol 
and ether we obtain white crystals melting at 236° C. The 
latter constitute the chloride of N- (2' -methyl- 4'- hydroxy- 
pyrimidyl-6'- methyl) - 4- methyl-5- hydroxyethyl- thiazol¬ 
ium. 

The corresponding 4'- mercapto compound is obtained in 
the form of a colorless crystalline powder soluble in water 









and melting at about 200° C. if we use instead of 20 gr. of 
2 - methyl- 4- hydroxy-6-chloromethyl pyrimidine 20 gr. of 
2 - methyl -4- mercapto -6- chloromethyl pyrimidine while 
proceeding in the manner described above. 

By treatment with oxychloride of phosphorus the hydroxy 
and mercapto groups occupying position 4' in the 2 com¬ 
pounds specified above are replaced by chlorine. By heat¬ 
ing with dimethylamine we obtain the chloride of N- (2'- 
methyl- 4'- dimethylaminopyrimidyl - 6'- methyl) - 4 - 
methyl- 5- hydroxyetbyl-thiazolium which is decomposed 
at about 220° C. 

Example 5.- 50 gr. of 4 - amino-5- bromomethyl-6-methyl- 
pyrimidine - bromine hydride are heated for 30 mintes on 
the water- bath with 100 gr. of 4 - methyl- 5- hydroxy-ethyl 
thiazole. After cooling, the molten crystalline mass is thor¬ 
oughly agitated with ether, filtered by suction and washed 
with a large amount of ether. The portions non- dissolved 
are recrystallized from methanol. Thus we obtain the bro¬ 
mine hydride of N- ( 4'- amino- &- methyl - pyrimidyl - 5'- 
methyl)- 4- methyl- 5- hydroxyethyl- thiazolium bromide 
in the form of white crystals melting at 251° C. with de¬ 
composition. 

The chloro-chlorhydride of this compound melts at 243° 
C. with decomposition, its picronolate at 216° C. with de¬ 
composition. 

Example 6.- 2 gr. of N- (2-methyl-4-aminopyrimidyl-5 - 
methyl) -thio- formamide and 3 gr. of gamma- bromo- 
gamma- acetopropyl benzoate (obtained by treating with 
bromine the gamma- acetopropyl benzoate) are heated for 
half an hour on the boiling water-bath. The molten mass is 
brought to boiling for an hour, under reflux, with 50 ccm. 
methyl alcohol hydrochloric acid at 1%, the methyl alcohol 
is evaporated and the residue absorbed again in water. The 
mixture is extracted by means of ether with a view to elimi¬ 
nating the neutral constituents and a 10 % solution of 
sodium carbonate is added to the aqueous solution until the 
reaction is alkaline. The precipitate which separates is 
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eliminated. The filtrate is several times extracted with 
ether, solidified by means of hydrochloric acid and treated 
with a solution of picrolonic acid. The picronolate is pre¬ 
cipitated in the form of crystals. The solution is filtered by 
suction, washed with water, digested with hydrobromic acid 
in 10% aqueous solution and the picrolonic acid is several 
times extracted with ether. The hydrobromic aeid solution 
is evaporated to dryness under reduced pressure. The resi¬ 
due is recrystallized in alcohol. Thus we obtain the hydro¬ 
gen bromide of N- (2'-methyl-4'-aminopyrimidyl-5' methyl) 
-4- methyl- 5 - hydroxyethyl- thiazolium bromide in the 
form of colorless crystals melting at 220° C. 

By utilizing in place of gamma - bromo- gamma-aceto- 
propyl benzoate gamma- bromo- gamma- aceto propyl alco¬ 
hol we can do without the methyl alcohol hydrochloric acid 
treatment; finally we arrive at the same product by pro¬ 
ceeding as above described. 

By using for the cleavage of picrolonate instead of 
hydrobromic acid hydrochloric acid in 10% solution while 
working in the above described manner we obtain the 
chlorine hydride corresponding which melts at 247- 248° C. 
The latter is identical with the product of the reaction de¬ 
scribed in example 3. 

The same compound is obtained by bringing into sus¬ 
pension 1.8 gr. of N-(2-methyl-4- aminopyrimidyl-5- 
methyl) - thiofarmamide in 30 ccm. alcohol, causing to 
react therein a solution of 0.23 gr. of sodium in 5 ccm. of 
alcohol, digesting with 1.5 gr. of gamma- chloro- gamma- 
propyl alcohol for 5 hours at 40° C-, eliminating by filtration 
the sodium Chloride which is separated and evaporating to 
dryness with 2 ccm. concentrated hydrochloric acid under 
reduced pressure and operating afterwards in the manner 
described above. 

Example 7.- 3 gr. of 2 - methyl- 4 - amino- 5- bromo - 
methyl- pyridimine hydrobromide are heated with 3 gr. of 
4 - methyl- 5- gamma - hydroxypropyl thiazole for half an 
hour at 120 to 130° C. The first molten fluid mass solidifies 









during the heating. The mixture is washed with ether and 
recrystallized in alcohol. We obtain in this way the bromo- 
hydride of 4 - methyl- 5- (gamma- hydroxy- propyl)- N- ( 2'- 
methyl- 4'-aminopyrimidyl - 5'-methyl) - thiazolium brom¬ 
ide in the form of colorless needles melting at 226° C. with 
decomposition. 

If we utilize in place of 4 - methyl-5- gamma- hydroxy- 
propyl thiazole the same quantity of 2.4- dimethyl- 
hydroxy-ethyl thiazole we obtain the bromohydride of N"- 
( 2'- methyl- 4'- amino pyrimidyl - 5'- methyl)- 2.4 dimethyl- 
5- hydroxy-ethyl thiazolium bromide having analogous 
properties. The compound described in the preceding para¬ 
graph can likewise be prepared by heating 1.82 gr. of N- 
( 2 methyl- 4 - amino-pyrimidyl - 5- methyl ) thioforma- 
mide with 2 gr. of 3 - bromo-acetobutyl alcohol ( see Annalen 
der Chemie, 432, 341) for half an hour at 100° C. and by 
evaporating the mixture to dryness with 10% hydrobromic 
add under reduced pressure and by then treating the resi¬ 
due in the manner described above. 

By utilizing instead of 2 -methyl- 4 - amino- 5 - bromo- 
ethyl- pyrimidine bromohydride, 3 gr. of 2 -ethyl- 4 - amino- 
5 - bromo- methyl- pyrimidine bromohydride and in place 
of 4 - methyl- 5- gamma hydroxypropyl thiazole, 3 gr. of 
4 - methyl- 5- hydroxyethyl thiazole while operating as de¬ 
scribed in the first paragraph we obtain the bromohydride 
of N- ( 2'- ethyl- 4'- amino - pyrimidyl -S' methyl )- 4- 
methyl-5-hydroxyethyl thiazolium bromide in the form of 
colorless crystals melting at 236° C. with decomposition. 

Example 8.—5 gr. of 4 - methyl- 5- hydroxyethyl thiazole 
are heated with 5 gr. of 2.4 diamino- 6- methyl- 5 - jS-bromo- 
ethylpyrimidine bromohydride for half an hour at 140- 
150° C. and the molten mass is dissolved again in aqueous 
alcohol. Thus we obtain the bromohydride of N- ( 2/4' - 
diamino- O'- methyl- pyrimidyl - S'- ethyl) - 4 methyl-5- 
hydroxyethyl- thiazolium bromide in the iorm of colorless 
crystals which are soluble in water. 
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The 2.4 diamino- 6- methyl-5- bromoethyl- pyrimidine 
bromohydride as a raw product may be obtained by con¬ 
densing nrea with alpha-acetobntyrolacetone in the pres¬ 
ence of sodium ethylate, to the 2.4 dihydroxy- 6- methyl -5- 
hydroxyethyl pyrimidine by conversion of the said com¬ 
pound with phosphorus oxychloride into 2.4 dichloro- 6- 
methyl- 5- chloroethyl pyrimidine ( boiling ) at 136° C. 
under 4 mm. pressure, melting at 85° C. ) by exchange of 
the halogen atoms with alcoholic ammonia for aminogene 
groups, by conversion of the aminoethyl group in position 
5 into the hydroxyethyl group by means of the calculated 
quantity of sodium nitrite in acid solution and by reaction 
of the 2. 4- diamino- 6- methyl- 5- hydroxyethyl pyrimidine 
obtained with hydrobromic add in glacial acetic add. 

Example 9.—28.3 gr. of 2 - methyl- 4- amino - 5-bromo- 
methyl pyridimine bromohydride and 31.4 gr. of 4- ethyl- 
5- hydroxyethylthiazole are heated for half an hour at 130 
to 140° C. The mixture is extracted with ether and recrys¬ 
tallized in aqueous alcohol. Thus we obtain the bromo¬ 
hydride of 4 - ethyl-5- hydroxy- N- (2 / methyl- 4'- amino- 
pyrimidyl-5'- methyl) -thiazolium bromide in the form of 
colorless crystals melting at 217° C. 

By utilizing in place of 28.3 gr. of 2 - methyl compound 
29.7 gr. of 2 - ethyl- 4 - amino- 5 - bromomethyl- pyrimidine- 
bromohydride we obtain the bromohydride of 4 -ethyl- 5- 
hydroxy - ethyl- N- ( 2' -ethyl-4'- aminopyrimidyl - 5'- 
methyl) thiazolium bromide which melts at 220° C. 

25.8 gr. of 4 - methyl- 5- hydroxymethyl thiazole and 28.3 
gr. of 2 - methyl-4,- amino- 5- bromomethyl- pyrimidine 
bromohydride furnish, if we operate as above described, 
the bromohydride of 4- methyl- 5- hydroxymethyl -N-( 2' 
methyl- 4' aminopyrimidyl - 5'-methyl) - thiazolium bromide 
in the form of colorless needles melting at 227° 0. 

Example 10.—5 gr. of 4 - methyl- 5- benzoyloxyethyl- 
thiazole are melted with 2^ gr. of 2 - methyl- 4- amino- 5- 
bromomethyl- pyrimidine for a half hour at 130 to 140° €. 
The mixture is dissolved again in dilute alcohol. We obtain 




131 


in this way the bromohydride of 4 - methyl- 5- benzoyloxy- 
ethyl- N- (2'- methyl- 4'- aminopyrimodyl - 5'- methyl) thia- 
zolinm bromide melting at 245° C. By splitting the benzoyl 
group by means of dilute hydrobromic acid, evaporating 
under reduced pressure and dissolving again in dilute alco¬ 
hol we obtain the bromohydride of 4 - methyl- 5- hydroxy- 
ethyl- N- ( 2'- methyl- 4'-aminopyrimidyl-5' - methyl ) 
thiazolium bromide melting at 220° C. 

Example 11.—11.5 gr. of 4 - hydroxymethyl- thiazole 
( from symmetrical dichloroacetone and thioformamide by 
replacing the chlorine in 4 - chloromethyl thiazole formed 
in the first place by the acetate radical by means of sodium 
acetate and then saponifying ) are heated with 18.2 gr. of 
2- methyl- 4- amino-5 - bromoethyl- pyrimidine - bromo¬ 
hydride for half an hour at 120 -130° C. The molten mass 
is recrystallized in dilute alcohoL The product obtained is 
the bromohydride of N- (2'-methyl-4'- aminopyrimidyl- 
5'- methyl ) -4-hydroxymethyl- thiazolium- bromide. It 
melts at 226° C. 

Example 12.—34.5 gr. of 2 - phenyl- 4- amino- 5- amino- 
5 - bromomethyl- pyridimine- bromohydride are introduced 
into 28.6 gr. of 4 - methyl- 5- hydroxyethyl thiazole which 
causes a slight rise in the temperature. The mixture is 
heated to 130® C. for 30 minutes. After cooling it is several 
times extracted with ether. The portion which does not 
dissolve in ether is recrystallized from dilute alcohol. It is 
obtained in the form of white crystals melting at 228° C. 
The represent the bromohydride of 4 - methyl- 5 - hydroxy- 
ethyl - N- ( 2'- phenyl-4'- amino- pyrimidyl - 5'- methyl ) - 
thiazolium bromide. 

Example 13.—34 gr. of 2 - methyl - 4 - amino-5-bromo - 
methyl pyridimine bromohydride are heated for half an 
hour at 120° C. with 50 gr. of 4 - methyl- 5- acetoxy- ethyl- 
thiazole. The fused mass, fluid at first, solidifies soon to 
form a thick crystalline cake. The latter is thoroughly agi¬ 
tated with methylene chloride after cooling and filtered by 
suction. By recrystallization from absolute alcohol we ob- 
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tflin the hydrobromic salt of N- ( 2'- methyl- 4'- ami no- 
pyrimidyl - o'- methyl ) - 4- methyl- 5 - acetoxyethyl thia- 
zolium bromide in the form of coarse needles melting at 
241° C. withont decomposition. 

A phenyl nrethane derivative of vitamin B1 can be ob¬ 
tained by proceeding in the following manner: 

7 parts of 4 - methyl- 5- hydroxyethyl-thiazole are heated 
together with 6 parts of phenyl isocyanate for half an.hour 
at 100° C. The molten mass when solidified is recrystal¬ 
lized in benzene. The 4 - methyl- 5- phenylaminocarbe- 
thoxyethyl-thiazole formed is obtained in the form of color¬ 
less crystals melting at 136° C. 10 gr. of this compound 
are heated with 5 gr. of 2 - methyl- 4- amino- 5- bromo- 
methyl- pyrimidine bromohydride for half an hour at ISO- 
134 0 C. The molten mass is extracted with boiling benzene 
and the residue recrystallized from aqueous alcohol. We 
obtain in this way the bromohydride of 4 - methyl- 5- 
phenylaminocarbethoxyethyl- N- ( 2'- methyl-4'-aminopyri- 
midyl - 5' methyl )- thiazolium bromide in the form of 
colorless crystals. 

In conformity with the operational methods described in 
what precedes it is preferably the halides of the thiazole 
compounds which we have prepared. They may be con¬ 
verted into salts with other adds by the well known method 
of double decomposition. Thus the 4 - methyl- 5- hydroxy- 
ethyl- or 5- acyloxy-ethyl- N- ( 2'- methyl- 4'- aminopyri- 
midyl - 5*- methyl) thiazolium halides are converted by 
treatment with silver phosphate, silver phosphate, silver 
acetate, silver lactate, or silver benzoate, if need be with 
heating, in salts of the corresponding adds. 

Resume 

The present invention has for object: 

1. A process for the production of thiazole compounds 
consisting in making thiazoles quaternary by the action of 
alkyl pyridimines containing in the alkyl group a reactive 
substituent. 
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2. Process as in 1 , characterized in that we use: j 

a. A thiazol which contains an alkyl gronp and a hydroxy- 
alkyl gronp or esterified hydroxyalkyl group attached to 
the nnclens. 

b. A 4 - alkylthiazole containing in position 5 a hydroxy¬ 
alkyl group or esterified hydroxyalkyl group. 

c. An alkylpyrimidic compound as specified above con¬ 
taining an amino group in the ortho position with respect 
to the alkyl group. 

d. An alkylpyrimidic compound as specified above con¬ 
taining as reactive substituent in the alkyl group of the 
alkyl-pyrimidine a halogen atom. 

e. As alkyl pyrimidic compound a 2 - alkyl- 4- aminopyri- 
midine containing in position 5 the alkyl group with the 
reactive substituent. 

i 

3. 4- methyl- thiazole containing in position 5 a hydroxy- 
ethyl group or esterified hydroxyethyl group is made quat¬ 
ernary by the action of a 2 - methyl-4- aminopyriinidyl-5- 
methyl halide. 

4. We cause to react on a 4- alkyl thiazole compound con¬ 
taining in position 5 a hydroxyalkyl radical or an acyloxy- 
alkyl radical a reactive ester of a pyrimidyl alcohol con¬ 
taining, attached to a nuclear carbon atom a substituent 
capable of being converted into an amino group;and we 
cause to be subsequently converted into an aminb group 
the said substituent in the pyrimidyl-alkyl- 4- alkyl-;thiazole 
compound formed containing in position 5 of the; thiazole 
nucleus a hydroxyalkyl or acyloxyalkyl group. 

5. In the production of thiazole compounds the formation 
of a quaternary thiazole nucleus in the N-pyrimidylalkyl 
thioamides or - thiocarbamides is effected by the action of 
an alpha-halogen carbonyl compound or of a derivative of 
the latter. 

6. A process as in 5, characterized in that: 

a. The N-pyrimidylalkyl- thioamide is a N- ( 2-j alkyl-4- 
aminopyrimidylalkyl -5-thioamide.' 
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b. The alpha- halogen- carbonyl compound is an alpha - 
halogen- ketone containing a hydroxy alkyl or acyloxyalkyl 
gronp attached to the atom of halogenized carbon. 

c. The N- ( 2- methyl- 4- aminopyrimidyl methyl ) -5- 
thio- formamide is converted by the action of 1 - halogen-1- 
acetopropyl- alcohol - 3 into the corresponding quaternary 
thiazole compound. 

11. We canse to react a compound of the type of urea, 
thio- nrea, their ethereal derivatives or carboxylic amidines 
on a 4 - alkyl- thiazole compound containing in position 5 a 

1 hydroxy alkyl or acyloxy alkyl gronp and containing at¬ 
tached to the atom of quaternary nitrogen a radical of the 
formula: 

x 1 

-alkyl 

x 2 

where x 1 and x 2 represent a cyanogen, hydroxymethylene 
or esterified hydroxymethylene group or carbonyl groups 
the carbon atom of which is replaced by one of the following 
substituents: hydrogen, alkoxy, aryloxy, aralkoxy, halogen 
or an amino group. 

12. The pyrimidylalkyl thiazole compounds obtained by 
the processes set forth in 1 to 1L 

(2 patent applications and a patent of addition filed in 
Germany: the patent filed Jan. 28,1936, the patent of addi¬ 
tion filed on March 20,1936) 
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NbSrarios. Application December S8,1338, Sc- 
rSsl No. UStfSO. In Gcrzuucy Jamaucy 22, 
193S 

8 Claims. (CL 280—251) 

This invention relates to the manufacture of tf-5-hydroxyethyI-thl 
quaternary thiaaollum compounds the quaternary lowing; formula: 
nitrogen atom of which la connected by means 
of an aliphatic chain with a pyrimidine nucleus; j x -—ch 

it-further relates to certain products obtainable 5 I 1 ' *| 

by TwMmfu f faT Pe. me—or yc—ca 

It is the object of the present invention to pro- y 

dace by chemical synthesis compounds having an I n—■—o—nh» 

antl-neurltlc activity. A particular object Is the or its tautomeric fors; 
synthesis of the antl-neurltlc vitamin 3i which 1® 
has also been called "Aneurln.” 

Several Investigators who have been concerned ! ¥—9 E 

with scientific research work on the chemical na- me—c 6—cm 

tare of vitamin Bi and of certain cleavage prod- jJ . 1- — 

ucts obtained by spotting off vitamin Bthaveaug- 15 _ J _■ . . ... . 

gested that vitamin Bi contains a quaternary a product u; o btain ed 
thlazole ring which Is substituted in the 4-posl- 71 

tlan by a methyl group and In .the 5-podiioii hy product forms the sa 

a >r^T rYy y>»f->i y l t PTfnrp jtnd rpiatrm fir y JjJtr O^ Vi tamin 3t; the said Cl! 

gen atom of which Is directly connected with a 20 ^ for 

aOBdear carbon atom of a pyrimidine ring which solubility., s a m e mei«i 

on its part Is substituted by an amino and alkyl ^ilxed with crystals «! 

ecoud. Certain Investigators thir»v most decrease m the meo 

J^ftfonnula orXnln Bx is the following ®«*thenewsjnthei 

jjy 25 chemical behaviour as 

CH. ca&OH mOBt Important of al 

n -c— nh. i ! antlneuritic activity a 


group znay stand inste 
groups. Likewise the r 
the aliphatic bridge l«t 
trogen atom of the tiias 
40 carhop atom of the jyr 
placed; by other ahphal 
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have a different but similar chemical constitu- Example t *—2 grams of 2-mcthyl-4-amino-5- 
tion as compared with the chemical constitu- aminometoylpyrimidine-hydrochloride are dis- 
tton of vitamin B: are distinguished by a more trihuted in 50 ccs. of concentrated hydrochloric 
or less important antineuritic activity. Particu- add and treated with a solution of 1 gram of 

larly those new synthetic products containing a 5 sodium nitrite in 10 ccs. of water. After the 
higher number of carbon atoms than the nat- evolution of nitrogen is complete the mixture 

ural vitamin Bi in which two of the alhyl groups. is rendered aTfcalin* with potassium carbonate 

standing in the 4-, 2'- and 5'-position of the while cooling and extracted with ether. After 

pyrimidyl-alhyi thlaaoilum compounds specified drying over potassium carbonate the. ether is 
above, together contain more than two carbon iq evaporated. The residue forms colorless crystals 
atoms have shown a good antineuritic activity. of the 2-methyI-4-amino-5-chloromethyl-pyrim- 
•la accordance with the present invention the idine. It is heated with 1 gram of 4-methyl-5- 
27 - (amino - pyrimidylalhyl) - tidaaolium com- hydroxyethylthiazole for one hour to 140-150* C. 
pounds axe obtained by reacting upon thiazoles. The melt Is repeatedly extracted with ether, the 
particularly upon 4-methyl-5-bydroxyethyl-thl- 15 residue dissolved in anhydrous alcohol and ethe- 
azole, its homologues and acyl derivatives resp., * real hydrochloric add is added. Thereby the 
with a reactive ester of an amino-pyrimidyi-al- hydrochloride of the (2'-metbyl-4'-aminopyrim- 
cohol, particularly with amino-pyrimldylalfcyl- idyl - 5'-methyl> -4-methyl-5-hydroxyethyl-thia- 
halides and -sulfonic add esters, for instance, solium chloride separates. It melts at 250* C. 
amino-pyrimidylalkyl-benzene or -toluene sul- 20 while decomposing. It corresponds in its physical 
fonic add ester. Compounds of the type of vit- and chemical properties and with regard to its 
amin Bx are formed when 2-aIkyl-4-amino-py- antineuritic activity to the vitamin Bi-crystals 
rimidyl-5-aIkyl-haIides are caused to react with obtained from natural products. 
4-methy!-5-hydroxyethyi-thlazole. The reaction The same product is also obtained in the foi¬ 
ls advantageously accelerated by heating, if de- 25 to* 12 * manner: 

sired, with the addition of a solvent or diluent 4 grams of benzene-sulfonic add ester of the 
The reaction proceeds, for instance, according to 2 -methyl- 4 -amino- 5 -hydroxymethyl-pyrimidine, 
the following equation: ’ obtained by heating 1.4 grams of the hydroxyl 

compound with 3 grams of benzene sulfochloride 
1 T 31- ^ 30 to 100° C. and washing of the solidified melt with 

n—ch c**-c ether, are heated with 5 grains of 4-methyl-5- 

« 3 kyi-c c—*ari-«c + n ; __ hydroxyethyl-thiazole for one hour to 150-160* C. 

ll—NHj ' 1 The mixture is dissolved in alcohol and alcoholic 

h hydrochloric add is added to the first formed 

rH.ni-rwoTT 35 N-(2'-methyl-4'-aminopyrimidyl - 5'-methyI> -4- 
i 1 methyl-5-hydroxyethyl-thiazolium - benzene sul- 

y im \ fanate. Thereby the hydrochloride specified 

lUcyi—c c—* 37 :—n | above separates. 

N-i— ns> we %_s When using 2-methyl-4-amlno-5-bromomethyl- 

40 pyrimidine and ethereal hydrobromic add the 
(ac standing for a reactive acyl radical which N - (2'-methyl-4'-aminopyrltnIdyl-5'-methyl) -4- 
has the function of an anion in the reaction methyl - 5 - hydroxyethyl - thiftmtinm - bromide- 
product.) hydrobromide is obtained which decomposes at 

The above described process may be modified 220* C. On reacting its aqueous solution with 
by using instead of a reactive ester of an amino- 45 silver nitrate (for instance, 3.9 grams of hydro- 
pyrimldyi alcohol a corresponding pyrimidine bromide and 3.4 grams of sfivemltrate), thor- 
ccmpcund but containing instead of the amino oughly stirring the mixture, fil teri n g from the 
group a substituent which can be transformed separated silver bromide, evaporating the filtrate 
into an amino group. Such substituents are, for to dryness and crys tallizing the residue from 
instance, halogen atoms, hydroxyl and mercapto 50 dilute methyl alcohol, crystals of the correspond- 
grcups. By such modification first pyrlmidyl- in g nitrate are obtained which decompose at 
attyl-thiazolimn compounds are obtained which 166* C. 

contain in the pyrlmidyl radical the said sub- When uri^g in the above described process 
stit nent which is capable of being transformed 2-methyl-4-amlno-5-(£-bromoethyl) -pyrimidine 
into an amino group, for instance, a halogen 55 as the pyrimidine compound the N-(2'-methyl - 
atom, a hydroxyl or mercapto group. The said 4'-amlno-pyrimidyl-5'-ethyI) -4 - methyl - 5 - hy- 
sabstituent is then subsequently transformed dmTyptb y i- thinTriihrrw bromide Is obtained which 
into an amino- or alkyhimino group, the hy- decomposes above 240* C. When 4-amino- 
droxyl and mercapto group being first prefer- 5-chloromethyl-pyrimldine the N-(4'-amino-py- 
ably replaced by halogen atoms. Thus, for in- co rimidyl - 5' - methyl) -4 - methyl-5-hydroxyethyi- 
sta nre , 27-(2*-methyl-4 > -bydroxypyrimidyI-5 > - is obtained which decomposes 

methyl) -4-methyl - 5 - hydroxyethyl - thiazolium above 200* C. 

c hlori d e , obtained from 2-methyl-4-hydroxypy- Example 2. —50 grams of 4-amino-5-bromo- 
rtml dy 1-5-methyl-chloride and 4-methyl-S-by- . ti 

droxyethyl-thlazole. is first transformed into the «5 heated with 100 grams of 4-methyl-5-hydroxy- 
4'-chloro-compound and the latter is converted ethyl-thlazole for 30 minutes on the water bath, 
into the corresponding 4'-amino compound by After codling the crystalline solidified melt is 
the action oi ammonia, a primary or secondary thoroughly stirred with-ether, filtered with suc- 
amine. tion and washed with a large quantity of ether. 

The pyrimidine starting components may be 70 The undissolved parts are recryst alli z e d from 
obtained by the processes described in our appli- ho thfa manner the N-(4'-amino-6'- 

cation for Letters Patent Serial No. 118261 oi methyl-pyrimidyl-5'-methyl) -4 - methyl - 5 - hy- 

erven date. draxyethyl-thiazolium bromide-hydrobromide is 

The invention is further Illustrated by the fol- obtained in the form of white crysta ls melting at 
lowing examples without being restricted thereto: 7i 251* C. with decomp o si tio n. '3® 
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The chloride-hydrochloride of the said com- traded with baEBng bcajefae sad the residae re- 
pound melts at 243 s C. with decomposition, its crystaQtaed from aqeejonic alcohol. Ooto rt ea s 
picrolonate at 216* C. with decomposition. crystals of the hydrcircmide of 4-methyl-5- 

Esample 3. —28.3 grams of 2-methyl-4-amino- phenyismirmcarbeth^ - N- (y-methyl-4*- 

5 - bromccnethyl - pyrimlriir.e-hydrobromlde and 5 aminf^yrimldyl-S^-mctcyD -thSaaoitem bromide 
31.4 grams of 4-ethyI-5-hydroxyethyl-thIazole are thus obtained. 

are heated for half an hour to 130-140* C. The Example 7.—3 gram s icf 2-methyI-4-a»ino-5- 
melt is extracted with ether and recrystallized bromometkyl-pyrimidir s-hydrobrotnide axe heat- 
from aqueous alcohoL In this manner the hydro- ed. with S grams of 4-ff aihyl-5-«3amm&-hydraxy- 
bromlde of the 4-ethyl-5-hydroxyethyI-N-<2*- 10 propjd-thiasole for hal' jaja horn* to 120*-1J0* C. 
methyl - 4' -aminopyrixnidyl-5'-methyl)-thiazo- The first liquid melt solidifies already during 
hum-bromide is obtained in the form of colorless heating. The mixture is washed with ether and 
needles melting at 217* C. zecrystaClzed from alcohol In this manner the 

When instead of 28.3 grams of the 2- hydrobromide of the 4-methyl-5- (gamma-hy- 
methyl compound 29.7 grams of 2-ethyl-4- drox ypr opy l ) -X- E2'-me thyl - 4'-amlnopyrimldyl- 
amino-5-bromomethyl-pyrtmldlne-hydrobromlde S'-methyll-thlazoUum-bvomlde is obtained in the 

the hydrobromide of the 4-ethyl-5-hydroxyethyl- form of colorless needles which, melt at 226* C. 

N-(2'-ethyl-4'-aminopyrlmidyl-5'-methyl)- tfcia- with decomposition. 

zolium-bromide Is obtained which melts at 220* C. When using instead of 2-methyl-4-nmmo-5- 

Example 4. —5 grams of 4-methyl-5-benzoyl- -0 bromomethyi-P 3 rrimidk e- hydrob ro ml de 3 grains 
oxyethyl-thiazole are melted together with ZZ of 2-ethyl-4-amlno-5 - bromomethylpyrimSdine- 
grams of 2-methyl-4-amino-5-bromomethyIpy- hydrobromide and instead of 4-methyl-5-gamma- 
rlmidine hydrobromide for half an hour to 130- hydro x ypropyl -thiaaole 3 grams of 4-methyl-5- 
140* a The melt is redissolved from dilute al- hydroxyethyl-thiaxole :sid working in the same 
cohoL In this manner the hydrobromide of the 25 m a nn er as indicated in paragraph 1, the hydro- 

4- methyI-5-benzoyl oxyethyl-N- <2'-methyl-4'- bromide of the N-(^-ctc^l-l'-aminn-pyrimidyl- 

aminjopyrimidyl-5'- methyl) -thiazohum-bromide 5'-methyl) -4-methyl-5-hydroxygthyl - frrtaaoHirm 
melting at 245* C. is obtained. By splitting off bromide is obtained in >he form of colorless crys- 
the benzoyl group by means of dilute hydro- tsls which melt at 236* C.j with decomposition, 
bromic acid, evaporating under reduced pressure 30 According to the methods described above pref- 
and redissolving of the residue from dilute al- erably the halides of the thiazohum co mp o u nds 
cohol the hydrobromide of the 4-methyI-5-hy- are obt a i ned . They may be transformed into 
droxyethyl-N-(2'-methyl-4'-aminopyrimidyI-5'- salts with other adds fcjr| the well-known method 
methyl) -thlazollum-bromide melting at 220* C. of double deccmpcsition. Thus the 4-raethyl-5- 

is obtained. 35 hydroxyethyl- or -5-ccylcxyethyl-N- (2'-metfcyl- 

Example 5.—34.5 grams of 2-phenyl-4-amino- 4'-aminopyrImidyi-5'-m3thyI) - thiazoltum hml- 

5- bromomethyl-pyrimIdine-hydrobrcmide are in- Wes are converted by treatment with aHver- 
troduced into 28.6 grams of 4-methyl-5-hydroxy- phosphate, -sulfate, -acetate, -lactate or -ben- 
ethyl-thiazole, whereupon weak heating takes zoate. if required with heating, into salts ctf the 
place. The mixture Is heated to 130* C. for 30 40 corresponding adds. 

minutes and after cooling several times extracted We claim: 

with ether. The part which cannot be dissolved *• The process of prxludng compo u nds bav¬ 
in ether is recrystallized from dilute alcohol It Wg antineuritic proper::^ which comprises con- 
1s obtained in this manner in white crystals densing a 2-methyl-6-a minopyrlmethyl aryl sal- 

melting at 228° C. They form the hydrobromide 45 Ph on a tc with 4-mcthy I-5-ff- hydr o aqf- ethyi thi- 

of the 4-methyl-5-hydroxyethyl-N-(2'-phenyl-4'- azole. 

amino-pyrimidyl-5'-methyl) -thlazollum bromide. 2. The process of producing compounds having 

Example 6 .—34 grams of 2-methyl-4-amino- a n t ine uritic properties which comprises eoa- 

5 -bromomethyl - py rimidin e-hy dr obr om ide are densing 2-methyl-6-anind-pyrimethjd -benzene 
heated for half an hour to 120“ C. with 50 grams 50 sulphonate with 4-meth7l-5-^hydroxy-ethyl thi- 
of 4-methyI-5-acetoxyethyl-thiazole. The first azole. 

thinly liquid melt soon solidifies to a viscous An antineuritic compound of the group can- 

crystal cake. The latter is thoroughly stirred slsting of the compounds having the formulae 
with methylenechloride after cooling and filtered 

with suction. By recrystallization from absolute 55 ;i I? 3 * 

alcohol coarse needles of the hydrobromic add n— c— nh» i c*-c— ch*ch,oe 

salt of the N-(2'-methyl-4'-anUnopyrfmidyl-5'- cm-6 C-cks — -if I & 

methyl)-4-methyl - 5 - acetoxyethyl-thiaaolium- I I / 

bromide are obtained which melt at 241* CL with N • 3 ? \ f~ 8 

decomposition. 00 j. bo* < a 

A phenylurethane derivative of vitamin B i may w 

thlazole are heated with 6 parts ^ywdS^f n-c-nhvRSOoi A c-c-ch*ch*oh 

phenylisocyanate for half an hour to 100* a The « ch»-c c-ch, - I 

solidified melt is recrystallized from benzene. I 1 „ / \ 

The 4-methyl - 5 - phenylaminocarbethcocycthyl- n ? ! 

thlazole formed is obtained in crystals I sc,a a 

g MJtbig at 136* C. 10 grams of this compound j 

are heated with 5 grams of 2-methyi-4-amino- 70 to whicil Rlsaa 8171 rsdlc » 1 - 

5 - bromomethyl - pyrimidine - hydrobromide for i HANS ANDE&S&G. 

half an hour to 130*-134* a The m»it is ex- KOBT WB fi VK AT. 
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Excerpt from Plaintiffs’ Exhibit No. 1 
SPECIFICATION. 

To All Whom It May Concern: 

Be It Known, that I, Engene W. Schoeffel, a citizen of 
the United States, and a resident of Rahway, County of 
Union, and State of New Jersey have invented certain new 
and useful improvements in Chemical Compounds and 
Processes of Preparing the Same of which the following 
is a specification: 

This invention relates in a general sense to vitamins and 
vitamin-like materials and in a more particular sense, it 
concerns novel compounds having the physiological activity 
characteristic of vitamin Bi suitable for use in enriching 
foodstuffs such as flour. 

In view of the common practice of storing farinaceous 
foodstuffs such as flour for a considerable period between 
processing and consumption, it is of primary importance 
that additive agents such as vitamins and the like, incorpo¬ 
rated in this type of foodstuff to increase its nutritional 
value, be capable of retaining their characteristic physio¬ 
logical potency under usual storage conditions. 

It has been observed that the. thiamin present in flour in 
its naturally-occurring form or when added as one of the 
compounds of the type of the chloride-hydrochloride or 
derivatives thereof, rapidly deteriorates under usual stor¬ 
age conditions, especially in the presence of moisture, and 
loses its characteristic physiological activity. This phe¬ 
nomenon is of considerable importance as commercial 
flours have a moisture content ranging from about 10 to 
to 15%. 

One of the objects of the present invention is to provide 
a novel thiamin compound that when used in enrichment 
of flour, can be stored without deterioration or loss of 
physiological activity. 
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Vitamin Bi hydrochloride can be represented by the 



structural formula 


from which it is evident that two reactive nitrogen atoms 
are present in the molecule, namely, the primary 4-amino 
group of the pyrimidine component and the nuclear quarter¬ 
nary nitrogen atom of the thiazole component. It is 
apparent that two series of thiamin salts theoretically can 
exist, depending upon whether merely the quartemary 
nitrogen atom or both of the nitrogen atoms mentioned is 
involved in the salt formation, and for convenience these 
two classes of salts will hereinafter be referred to as the 
mono-salts and the di-salts respectively. Vitamin Bi hydro¬ 
chloride having the formula set forth above is illustrative 
of the di-salts; the mono-salts can be represented by the 
general formula: 


wherein X is a monovalent anion. 

The present invention relates to a novel mono-salt of 
thiamin that exhibits outstanding stability under usual 
storage conditions when mixed with farinaceous materials. 
This new compound, herein referred to as thbmmi mono¬ 
nitrate, can be represented by the above mono-salt formula 
when X is -NO*. This new substance is a stable, dry, 
essentially non-hygroscopic, but-slightly water-soluble, 
solid, which forms essentially neutral aqueous solutions 




within its solubility range. Its stability is especially un¬ 
usual in view of the widely accepted theory that thiamin 
compounds are unstable under neutral or basic conditions. 
It can be obtained, in accordance with the present inven¬ 
tion, by the reaction represented as follows: 


wherein Y is a monovalent anion, B is a cation capable of 
combining with Y, X is NO*, m is an integer representing 
the valence of B, and BXm is a water-soluble nitrate. 
Among the compounds capable of entering into this re¬ 
action to produce the compound according to this invention 
are those represented by the above formulae when: B is 
selected from the class consisting of NIL, Ba, Be, Cd, Ca, 
Cs, Li, Mg, K, Bb, Ag, Na, and Sr; and Y is an anion 
forming a thiamin mono-salt more soluble in water than 
thiamin mononitrate. 

The reaction is caused to proceed toward completion by 
utilizing well-known principles of physical chemistry con¬ 
trolling reaction velocity and equilibrium point. For ex¬ 
ample, the reactants and/or the solvent medium can be 
selected so that one at least of the reaction products, pref¬ 
erably the thiamin compound, is or can be removed from 
the reaction zone (for instance by formation of an insoluble 
substance), or is less highly dissociated under the reaction 
conditions than is its precursor reactant. 
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Thiamin mono-salts can be arranged in order of dimin¬ 
ishing solubility as follows (the anions representing X 
in the above formula): 

Cl > NO, > Br > I > NO, > SCN 

and accordingly it is possible to pass from an earlier to a 
later member in the series by simple metathesis. 



When the selected members of the series are chosen so 


that the solubility differential is large, the reaction pro¬ 
ceeds substantially to completion. 

In the following examples illustrating how the present 
invention can be practiced, the starting materials, mono¬ 
salts of thiamin, can be obtained from the corresponding 
di-salts by treatment with a basic material such as 
potassium, sodium or ammonium carbonate, silver oxide, 
lead oxide and the like, the base being used in the propor¬ 
tion of one chemical equivalent weight per mol of the 
thiamin di-salt The reaction can be conducted in aqueous 
solution and foaming can be inhibited by addition of a 
little ether, caprylHc alcohol, or the like, to the mixture. 

The following examples illustrate methods of carrying 
out the present invention, but it is to be understood that 
these examples are given by way of illustration and not of 
limitation. 








Example L 

Approximately .on© mol (300 g.) of thiamin monochloride 
is dissolved in a minimum quantity of water at about 80°C. 
and a saturated aqueous solution containing about one mol 
(69 g.) of sodium nitrite is added, the temperature of the 
mixture and of the additive being maintained at approxi¬ 
mately 80-90° C. throughout The mixture is agitated 
vigorously during the addition and, if necessary, additional 
water is added to maintain complete solution. Thereafter 
the mixture is cooled, causing separation of crystals of 
thiamin mononitrite which are removed and, if desired, 
recrystallized from hot water. The purified product melts 
at about 195°C. 


Example IL 

Approximately one mol (311 g.) of thiamin mononitrite 
is dissolved in a minimum quantity of water at about 80° C. 
and a saturated aqueous solution containing about one mol 
(103 g.) of sodium bromide is added, the temperature of 
the mixture and of the additive being maintained at ap¬ 
proximately 80-90°€. throughout. The mixture is agitated 
vigorously during the addition and, if necessary, addi¬ 
tional water is added to maintain complete solution. There¬ 
after the mixture is .cooled, causing separation of crystals 
of thiamin monobromide, which are removed and, if 
desired, recrystallized from hot water. The purified 
product melts at about 21D°C. 

~RhrAXrpr.m 'll If. ■ 

Approximately one mol (345 g.) of thiamin monobromide 
is dissolved in a minimum quantity of water at about 80°€. 
and a saturated aqueous solution containing about one mol 
(150 g.) of sodium iodide is added, the temperature of the 
mixture and of the additive being maintained at' approxi¬ 
mately 80-90°€. throughout. The mixture is agitated vig¬ 
orously during the addition and, if necessary, additional 
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water is added to maintain complete solution. Thereafter 
the mixture is cooled, causing separation of crystals of 
thiamin monoiodide, which are removed and, if desired, 
recrystallized from hot water. The purified product melts 
at about 195°C. 

Example IV. 

Approximately one mol (392 g.) of thiamin monoiodide 
is dissolved in a minimum quantity of water at about 
80°C. and a saturated aqueous solution containing about 
one mol (101 g.) of sodium nitrate is added, the temperature 
of the mixture and of the additive being maintained at 
approximately 80-90° C. throughout The mixture is agi¬ 
tated vigorously during the addition and, if necessary, 
additional water is added to maintain complete solution. 
Thereafter the mixture is cooled, causing separation of 
crystals of thiamin mononitrate which are removed and, if 
desired, recrystallized from hot water. The purified prod¬ 
uct melts at about 200° C. 

Example V. 

Approximately one mol (343 g.) of thiamin mononitrate 
is dissolved in a minimum quantity of water at about 80°C. 
and a saturated aqueous solution containing about one mol 
(81 g.) of sodium thiocyanate is added, the temperature of 
the mixture and of the additive being maintained at 
approximately 80-90°C. throughout. The mixture is agi¬ 
tated vigorously during the addition and, if necessary, 
additional water is added to maintain complete solution. 
Thereafter the mixture is cooled, causing separation of 
crystals of thiamin monothiocyanate which are removed 
and, if desired, recrystallized from hot water. The purified 
product melts at about 190°C. 






Example VL 

About .1 mol (33.7 g.) of thiamin chloride hydrochloride 
is dissolved in approximately 350 cc. of water at 4D°C. and 
about .05 mol (1L6 g.) of silver oxide is added with stirring 
to facilitate mixture of the reactants. About .1 mol (17 g.) 
of silver nitrate is then added. After removal of the 
precipitate, the filtrate is treated with hydrogen sulfide and 
activated carbon, filtered, and the filtrate is concentrated 
to a volume of about 75-100 cc. by evaporation in vacuo at 
40-50° C. Upon chilling, crystals of the desired product 
thiamin mononitrate (m.p. 193-194°C.) separate and can 
be removed. If desired, this produce can be recrystallized 
from water. 


Etatktpt.h Vll. 

The procedure described in example 6 is followed with 
the exception that an equivalent quantity of thiamin bro¬ 
mide hydrobromide (42.5 g.) is substituted for the thfamrn 
chloride hydrochloride. The product obtained is identical 
with that obtained according to example 6. 

Modifications may be made in carrying out the present 
invention without departing from the spirit and scope 
thereof and the invention is to be limited only by the 
appended claims. 

What is claimed is: 

1. A solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water, repre¬ 
sented by the empirical formula CuHkOaNoS and the 
structural formula: 






2. The process that comprises reacting (1) a thia¬ 
min mono-salt represented by the empirical formula 
C 12 H 17 ON 4 SX and the structural formula: 


wherein X is an anion selected from the series 


and (2) a compound represented by the formula R(NOs)m 
wherein R is selected from the class consisting of the 
cations of the alkali metals, alkaline earth metals, ammonia, 
silver, cadmium and magnesium; and m is an integer rep¬ 
resenting the valence of R. 


















For t/ia 

Oisfrrci of ic utnhic I 


BRIEF FOR APPELLEE AND APPENDIX 


®ntteb Stalest Court of Appeals 

FOB THE DISTRICT OF COLUMBIA CIRCUIT 


APPEAL NO. 11,125 

• .. \ \ • ' / 

Merck & Co., Inc., and Eugene W. Schoeffel, 

APPELLANTS 


John A. Mabzall, Commissioner of Patents, appellee 


APPEAL FROM TEE JUDGMENT OF THE UNITED STATES DIS 
TRICT COURT FOR THE DISTRICT OF COLUMBIA 


E. L. REYNOLDS, 

Solicitor, United States Patent Office, 

Attorney for Appellee , 


CLARENCE W. MOORE, 
Of Counsel. 





In the opinion of appellee, the sole question pre¬ 
sented for determination on this appeal is: 

Was the chemical compound claimed by appellants 
made known by the patents cited by appellee ? 








Statement of question presented . . . ...-P 

Introduction .:........ 

The single claim in issue... 

The application on appeal...~... ...... 

The references.... 

• Williams and Cline patent, No. 2,328,594.... 

‘ French patent, No. 816,432..... 

Summary of argument ...... 

Argument ...;... 

1. Appellants claim merely the compound, thiamin mononi¬ 

trate ..... 

2. A claim for a chemical compound is anticipated by a mere 

disclosure of that compound..... 

3. Thiamin mononitrate is disclosed in the prior art. 

Conclusion...'---... 


AUTHORITIES CITED 


In re Benner et al., 36 C.C.P.A. 1081,174 F. 2d 938.... 

Coihn v. U. S. Corset Co., 93 U. S. 366.... 

In re Crosley et al., 34 C.C.P.A. 882,159 F. 2d 735. 

In re Decker, 36 App. D. C. 104. 

Eastman Kodak Co. v. Coe, 51 USPQ 407. . 

In re Fink, 20 C.CJPJL 716, 62 F. 2d 303.. 

General Electric Co. v. De Forest Radio Co., 17 F. 2d 90,102 

In re Harden et <d., 18 C.C.P.A. 1119,48 F. 2d 428.. .. 

In re Obermyer et al., 37 C.C.P.A. 987,181 F. 2d 210. 

One-Piece Bifocal Lens Co. v. Bisight Co., 246 F. 450. 

In re Schaeffer, 2 App. D. C. 1. . 

In re Thuau, 30 C.CJP.A. 979,135 F. 2d 344... 

In re Von Bramer et al., 29 C.CPA. 1018,127 F. 2d 149.... 


Publications: 

Federico, Patents for New Chemical Compounds (1939) 21 J. 

Pat Off. Soc. 544. 

Lewers, Composition of Matter (1922), 4 J. Pat Off. Soc. 530.. 







































Court of 


APPEAL FROM THE JUDGMENT OF THE UNITED STATES DIS¬ 
TRICT COURT FOR THE DISTRICT OF COLUMBIA 


This is an appeal from the judgment (A 19) of the 
United States District Court for the District of Co¬ 
lumbia dismissing the complaint in an action brought 
by Merck & Co., Inc., and Eugene W. Schoeffel under 
Section 4915 R.S. (35 U.S.C. 63). 

Appellants respectively are the assignee of and the 
applicant in an application for patent entitled “Chemi- 

v *' 

cal Compounds and Processes of Preparing the Same,” 
Serial No. 530,068, filed April 7, 1944 (A* 8, Finding 


* “A” refers to the incorrectly designated “Joint Appendix'’ filed 
with the brief for appellants. The appendix attached by appellee 
to his instant brief is referred to as “CA” (Commissioner’s Appen- 



of Fact No. 1; A139 to 146). At the time that applica¬ 
tion was finally rejected by the Patent Office examiner, 
it contained claims numbered 1, 2, 7, and 9 to 14, inclu¬ 
sive (CA 21). Appeal was taken to the Patent Office 
Board of Appeals on all these claims, and the effort 
unsuccessfully was made to include in that appeal addi¬ 
tional claims numbered 15 and 16, and successfully was 
made to dismiss the appeal as to claims 9, 10, 12, and 
14 (CA 21 and 27). 

The examiner (CA 22) and the Board of Appeals 
(CA 28) concurred in holding that claims 1, 2, 7, 11, 
and 13 are unpatentable in view of the United States 
patent to Williams and Cline, No. 2,328,594 (A. 107 to 
116 )l, and of the French patent to I. G. Farbenindustrie 
Aktiengeselischaft, No. 816,432 (A 117 to 134). Claim 
1 defines a chemical compound. Claims 2, 7, 11, and 
13, as well as claims 15 and 16, define chemical processes. 

In their complaint (A 4 and 6; CA 18), appellants 
prayed for the issuance of a patent containing claims 
1, 2, 7,11,13,15, and 16 of the Schoeffel application. 
At the trial, however, they sought and obtained dis¬ 
missal of their action as to claims 2, 7, 11, 13, 15, and 
16 (A 8, Finding of Fact No. 2). One evident reason 
for not maintaining the suit as to claims 7,11, and 13 
is that the process covered by these claims admittedly 
is not patentable (A 56; CA 32 and 34). 


The trial proceeded on and this appeal is directed 
to claim 1 of the Schoeffel application, alone. That 
claim is printed in the Findings of Fact (A 8), and need 









not be reprinted here. The claim recites physical prop¬ 
erties of and gives the empirical and structural for¬ 
mulas for the chemical compound, thiamin mononitrate. 


THE APPLICATION ON APPEAL 


. • , - . 

As indicated by appellant Schoeffel in his application 
(A 139), and by both appellants in their brief (page 
5, second paragraph; page 14, first paragraph), thiamin 
mononitrate is one form of the numerous forms of 
vitamin As an additive for enriching flour, it is 
more stable than the previously used thiamin chloride- 
hydrochloride (A 139, third, fourth and fifth para¬ 
graphs; A 140, first and second paragraphs; A 25). 
With thiamin mononitrate, flour can be fortified closer 
to the legal minimum, and when stored adversely, the 
enriched flour can, in the words (A 26) of the witness, 
Parker, Director of Sales of Merck & Co., Inc., be re¬ 
lied upon to furnish “the thiamin content * * * to a 
greater degree” than thiamin chloride-hydrochloride. 
Thiamin mononitrate has not, however, supplanted 
thiamin chloride-hydrochloride in the flour milling in¬ 
dustry. The earlier form of Vitamin B x , Parker asserts 
(A 27 and 30), is still being sold by competitors of 
Merck & Co., Inc. 

Flour enriched with thiamin mononitrate was the 
subject of the application involved in the appeal to 
the Court of Customs an<F3?atents Appeals entitled 
In re Ohermyer et al., 37 C.C.P.A. 987,181 F. 2d 210. 
In the decision cited, that Court upheld the tribunals 

of the Patent Office in their refusal of a patent on 

/ - * 

the enriched flour. . • . 




THE REFERENCES - 

, * • • • 

- Williams and Cline include in claim 10 (A 114) 
of their patent, No. 2,328,594, the structural formula for 
thiamin monobromide. The examiner (CA 24) and 
the Board of Appeals (CA 30) so ruled, the expert 
witnesses for appellants, Drs. Wallis and Williams, 
so conceded (A 47, 49, and 75 to 77), and the District 
Court so found (A 8, Finding of Fact No. 4). The 
three tribunals (CA 23 and 30; A 8, Finding of Fact 
No. 4) below likewise agreed that claim 9 of the same 
patent similarly discloses the related salt, thiamin 
monoa'cetate (See A 47). 

Such monobromide and monoacetate salts differ (A 
47 and 48) from thiamin mononitrate in that they re¬ 
spectively include the substituents —Br (bromine 
atom) and —CH 3 COO (acetate radical), whereas thia¬ 
min mononitrate includes the substituent — N0 3 (ni¬ 
trate radical). In a type or generic formula (Cf. A 77) 
for thiamin monosalts, such as that appearing in the 
Schoeffel application (A 140, second formula), X is, 
in the case of said three salts, a bromide radical, which 
is to say, one of the halide radicals (Cf. A 77 again), 
an acetate radical, and a nitrate radical. 

The several thiamin monosalts consist of two por¬ 
tions or “moieties” (A 106, bottom). One is a pyrim- 
ethyl ester; the other, a thiazole derivative (See A107, 
first column, line 42, to second column, line 23). In 
claim 8 of their patent (A 114), Williams and Cline 
recite a process in which the pynmethvl ester, shown 
by structural formula (ibid., second column, lines 17 
to 20), is reacted with the thiazole derivate, designated 
by name in the patent claim (A 78, questions 9,10 and 
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11), but otherwise shown by structural formula (A 

106). Claim 8 sets forth: that “X” is “selected from 

„ / 

the group consisting of the halide, acetate, lactate, ben- . ! 

* , / - • 

zoate, nitrate, phosphate and sulphate radicles’’ (italics 
added). The examiner (CA 23), the Board-of Ap¬ 
peals (CA 30), and the District Court (A 8, Finding ; j 
of Fact No. 4), found a disclosure of thiamin mono- 
nitrate in claim 8. They also found the Williams and 
Cline patent otherwise to indicate that in the thiamin ~ ] 
compounds the substituents may be —NO s as well as 
—Br and —CHaCOO. In a manner to emphasize the 
disclosure therein of thiamin mononitrate, claim 8 fur¬ 
ther recites a process for obtaining the acid salt of thia¬ 
min nitrate (A 102, bottom), which compound also is I 
called thiamin nitrate hydronitrate or thiamin di¬ 
nitrate (A 47). 

Concurrently with the work done by Williams and j 
Cline in the synthesis of vitamin B t , similar work was . ! 
in progress in Germany by assignors to I. G. Farben- * 
industrie Aktiengesellschaft (A 44 to 47). The remain- | 
ing reference, French patent No. 816,432 (A 117 to 

"* ' T V W i • f 

134), granted to that corporation, includes a pertinent - 
general formula (A 120). Appellee still suggests (See j 
A 21) that this French patent is no better, as an antici- 

\ f 

pation, than the United States patent to Williams and 
Cline. In his testimony, Williams stated (A 41) : . "j 

• •. - / ^ * .V • V: r * 

“Our primary reason for reference in the patent 
to the monosalts was the fact that competitive ap- ]. 
plications had been filed in England by German 
inventors in which analogous reactions were al- j* 
leged to produce antineuritic compounds by use of 
the neutral esters of the pyrimidine portions, which jv 
would imply the formation of the monosalts, and I 
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we were concerned tb protect ourselves against 
evasion of our invention by the substitution of the 
monosalt for the disalt. ” 


SUMMARY OP ARGUMENT 


L Appellants claim only the chemical compound, 
thiamin mononitrate. They make no claim to any proc¬ 
ess for. preparing it, and they can not claim its use. 
As the District Court was aware, such a chemical com- 
. pound is proper subject matter for a patent. 

. 2. The law is that a claim for a chemical compound 

. / 

is anticipated by a prior disclosure of the compound. 
The disclosure need not show how to prepare the com¬ 
pound. 

3. Thiamin mononitrate is disclosed in the prior art. 


ARGUMENT 


1. Appellants claim merely the compound, thiamin mononi¬ 
trate. 

Appellants are seeking a patent on the chemical com¬ 
pound, thiamin mononitrate, nothing more or nothing 
less. Physical properties of that compound are speci¬ 
fied in claim 1, in suit. Inasmuch, however, as the speci¬ 
fied properties are inherent properties, the words of 
the claim are words of description, and not of limita- 
'tion. Appellants presently make no claim to any proc¬ 
ess for producing the compound. They are not entitled 
claim the use of thiamin mononitrate as a cure for 
heri-beri. In re Thuau, 30 C.C.P.A. 979,135 F. 2d 344; 
In re Benner et al., 36 C.CJP.A. 1081, 174 F. 2d 938, 
and cases cited. 

Unquestionably, a novel, useful, and inventive chem¬ 
ical compound can be protected by patent. Lewers , 







Composition of Matter (1922) 4 J. Pat. Off. Soe. 530; 
Federico, Patents for New Chemical Compounds (1939) 
21 J. Pat. Off. Soc. 544. A chemical compound is a 
‘Composition of matter’’ within the purview of Sec¬ 
tion 4886 B.S. (35 XJ.S.C. 31), as appellants state 
(Brief, pages 10 and 11). From the findings of the 
District Court (A 8 to 12), and otherwise (CA 32), 
it is manifest that the District Court was fully aware 
that appellants were asking for a patent on thiamin 
mononitrate, and not for a patent on a process or proc¬ 
esses for making that chemical compound, or product. 


2. A claim for a chemical compound is anticipated by 3 mere 
disclosure of that compound. 

Abundant authority exists for the proposition that 
a patent or other prior art reference anticipates a de¬ 
vice or chemical compound if it discloses that device 
or compound, regardless of whether it also discloses a 
process for producing such device or compound, and 
regardless of whether a disclosed process is operative 
or inoperative. Cohn v. TJ. S. Corset Co., 93 U.S. 366; 
In re Schaeffer, 2 App. D. C. 1; In re Becker, 36 Appv 

D. C. 104; Eastmm Kodak Co. v. Coe, 51 USPQ 407, 
companion case affirmed, 78 U. S. App. D. C. 403,135 
F. 2d 836; One-Piece Bifocal Lens Co. v. Bisight Co., 
246 F. 450; General Electric Co. v. Be Forest Radio Co., 
17 F. 2d 90,102; In re Harden et at., 18 C.C.P.A. 1119, 
48 F. 2d 428; In re Fink, 20 C.C.P.A. 716, 62 F. 2d 103; 
In re Von Bramer et al., 29 C.C.P.A. 1018,127 F. 2d 149; 
In re Crosley et al., 34 C.C.P.A. 882, 159 F. 2d 735. 
Section 4886 R.S. (35 TT.S.C. 31) specifies that a de¬ 
scription in a printed publication of a composition of 





matter will preclude the grant of a patent xm that com¬ 
position of matter. On that score, that section differs 
from Section 4888 R.S. (35 U.S.O. 33), which requires 
the applicant for a patent to file a written description 
of his composition of matter and “of the manner and 
process of making, constructing, compounding, and 
using it.” 

3. Thiamin mononitrate is disclosed in the prior art. 

. Disclosure in the Williams and Cline patent (A 114, 
second column, lines. 32 to 38, mid lines 50 to 55) of 
thiamin monoacetate and thiamin monobromide is clear 
and unequivocal (A 47, 49, and 75 to 77; CA 23, 30). 
Thiamin mononitrate, the subject of the single claim 
here on appeal, differs from those two thiamin mono¬ 
salts solely in that it includes as a substituent the ni¬ 
trate radical (—N0 3 ), whereas they respectively in¬ 
clude, the acetate radical (—CH s COO) and the bromine 
atom or radical (—Br), one of the halide radicals 
(A 47, 48, 76, and 77). Williams and Cline treat these 
three substituents as alternatives. Thus, in claim 8 
(A 114, second column, lines 26 to 28), they group them 
as equivalents in a class “consisting of the halide, ace¬ 
tate, lactate, benzoate, nitrate, phosphate and sulphate 
radicles” (A 48). Again, Williams and Cline assert (A 
113, second column, lines 42 to 57) with respect to a gen¬ 
eral formula, which, is broad enough to cover both 
thiamin monosalts and thiamin disalts, that “X repre¬ 
sents an acid radical which may be varied almost at 
will.” • The nitrate radical, —N0 3 , is an acid radical (A 

49), as are the bromide radical, —Br (from hydrobromie 

• ■ ■ % 

acid, HBr), and the acetate radical, —CH 3 COO (from 











acetic add, CH 3 COOH). StiH again, Williams and Cline 
refer (A 113, second column* lines 29 to 36) to the - add 
salts of the chloride, sulphate, phosphate, and nitrate 
esters of the * * * pyrimethyl compound,” thereby in¬ 
dicating the interchangeability of the chloride : (or 
halide) and nitrate radicals (A 48 and 49). c v- 
Williams and Cline point out (A 114, first column, 
lines 24 to 36) that they contemplate using either the 
free base of a 6-amino-pyrimethyl compound, or an 
acid salt formed by the addition of an add to the basic 
amino (—NH 2 ) group (See A 106) in “coupling or 
condensing reactions” (A 114, first column, lines 11 to 
23) with such a thiazole as 4-methyl-5-3-hydroxy-ethyl 
thiazole. Claim 8 of the Williams and Cline patent 
(A 114) depicts, first, the structural formula for said 
free base, and, secondly, the structural formula for the 
acid salt, and specifies said thiazole by name. Claim 8 
is a broad statement of a series of processes, without 
reference to process conditions. One process expressed 
is that of reacting the nitrate ester of the pyrimethyl 
compound (the free base) with the specified thiazole. 

The expert tribunals of the Patent Office (CA 23,30) 
spelled out a disclosure of thiamin mononitrate from 
the f oregoing showing of the Williams and Cline patent. 
So apparently did Dr. Williams, in his capacity as a 
witness for appellants. He testified, as follows (A 48): 

• * V* ' ' • • * .#■'*# v • t'4'C ' If**'.'. , •* 

• v,- ' . 0 ■ >•*" 

“Q. Now, wouldn’t the skilled organic chemist, 
upon being shown the structural formula indi¬ 
cated opposite line 20 on page 8 and told that that 
is a reactant to be reacted with 4-methyl-5-beta- 
hydroxy-ethyl-thiazole, and upon being further 
told that the X of that first compound could be ni- 









trate, know that-the expected resulting compound 
would be thiamin mononitrate ? A. He would be 
led to believe that that is the case. 

“Q. His knowledge of structural formulae and 
of organic chemistry would lead him to that con¬ 
clusion? A. Yes.” 

Appellants’ expert witness, Dr. Wallis, went so far as 
to make the following statements with respect to claim 
8 of the Williams and Cline patent and the coupling of 
the two “moieties” mentioned by Dr._ Williams (A 79 
and 80): - 

“Q. And this claim suggests, does it not, the 
coupling of those two moieties? A. It suggests the 
process. 

“Q. It suggests coupling them? That indicates 
. the process, does it not? A. Yes, that is right. 

“Q. And if those two moieties can be coupled, 
then you get thiamin mononitrate? A. No. That 
is what I showed yesterday. 

“ Q. I am not talking about acid conditions. I 
am saying if they can be coupled without any inter¬ 
vening agency, then you theoretically could get 
thiamin mononitrate? A. But they can’t be 
coupled except under acid conditions. 

“Q. But could they be coupled under other than 
acid conditions, the indication being from the two 
structural formulae that you would get thiamin 
mononitrate? A. I can’t answer that, because, in 
the first place, they can’t be coupled except under 
acid conditions, and'if they won’t couple under 
neutral and alkaline conditions, then I would not 
know what the product would be if they would 
V react, when they do not react. 

“Q. The fact of the matter is that this claim 
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suggests merely the reaction of the pyrimethyi 
ester, which contains no acid, with the thiazole 
derivative ? A. Without stating the nature of the 
product. 

“Q. Yes. It in no wa^brings in the acid condi¬ 
tion under which you say this reaction must be 
performed? A. Not in the claim, but it does in 
the pages before, or describes the process. 

1 i Q. The fact of the matter is that thiamin 'mono¬ 
nitrate as depicted at the top of Chart No. 2, plain¬ 
tiffs’ Exhibit No. 3, includes no other elements or 
no other radicals than those that are indicated at 
the bottom of Chart No. 6, Plaintiffs’ Exhibit No. 
‘7? A. It is true that the sum of the number of 
atoms in this molecule up here at the right is equal 
to the sum of the number of atoms in the two mole¬ 
cules in the lower left-hand corner of Chart 6.” 

Dr. Williams’ further testimony emphasizes that in¬ 
dustry needed only the patent obtained by him and 
Cline to come into possession of the chemical compound 
claimed by appellants, thiamin mononitrate. With re¬ 
spect to that and other thiamin monosalts, Dr. Williams ~ 
says (A 40 and 41; See also A 59 and 60) : 

“At the time of the filing of this patent applica¬ 
tion we had produced what we believed to be the . 
monoacetate and the monobromide of the vitamin, 
although we did not isolate those substances in 
pure form and rigorously prove that structure. 

“However, we did contemplate the existence of 
a whole series of acid salts and a whole series of 
monosalts, recognizing that the physiological activ¬ 
ity was resident in the cation, not in the anion, and 
that it was largely immaterial, from a physiologi¬ 
cal standpoint, what acid radicals were joined with 
the essential, basic component in the various salts. 
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“Asthe specification of the patent indicates, the 
monosalts were referred to repeatedly in the pat- 
'ent specification as compounds which were contem- 
: plated as within the scope of the patent * * V’ 

Although the rule cited in the immediately preceding 
section of the present brief renders the matter immate¬ 
rial, Dr. Williams indicates that he, as an organic 
chemist, would experience no difficulty in preparing 
thiamin mononitrate, either from such an acid salt as 
thiamin chloride-hydrochloride, or from another mono¬ 
salt, such as thiamin monobromide (A 50, 65, and 64. 
See also, statement of counsel, A 57). The undisputed 
finding of the District Court is (A 11) that “thiamin 
mononitrate may be derived from thiamin monobromide 
or thiamin monoacetate by metathesis, or double decom¬ 
position, with such a compound as silver nitrate serving 
as a reagent” (Cf. A 57, statement of counsel; A 77, 78, 
and 87). 

The other reference, French patent No. 816,482, 
shows (A 120) a general structural formula for thiamin 
monosalts, where “ac” is a “reactive acyl radical,” 
(A 80 and 81; CA 23). If the context of that pat¬ 
ent indicates, and the examiner (CA 23, 25) and the 
Board of Appeals (CA 29) believed it does, that 
the quoted term and expression can broadly be inter¬ 
preted to include the nitrate radical, then the patent dis¬ 
closes thiamin mononitrate. The District Court found 
(A 10) that “it is not out of keeping with the disclosure 
of the French patent to give ‘ac’ the value of —NO 3 .” 
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Filed May 24, 1950 

IN THE DISTRICT COURT OF THE UNITED 

STATES FOR THE DISTRICT OF COLUMBIA 

■ 

v ' Civil Action No. 2276-50 : 

Merck & Co., Inc. of 126 Lincoln Avenue, Rahway, 
County of Union, State of New Jersey and 

Eugene W. Schoeffel, P. O. Box 1067, Rothschild, 

Wisconsin, Plaintiffs 


l, Commissioner of Patents, Washing 
ton, D. C., Defendant 


(To Compel Issuance of Letters Patent) 
Plaintiffs for their Complaint state as follows 


8. That the said application was passed upon by the 
Primary Examiner in charge, who, as the authenticated 
copy of said application ready here to be produced in 
Court shows, finally rejected and refused to allow the 
following claims: 

L A solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water, rep¬ 
resented by the empirical formula C 12 H 17 0 4 N 5 S and 
the structural formula: 














2. The process that comprises reacting (lj) a thia¬ 
min' mono-salt represented by the empirical] formula 
CJB^O^SX and the structural formula; ! 


wherein X is an anion selected from the series 


and ( 2 ) a compound represented by the: formula 
R(NO s )m wherein R is selected from the class consist- 
ing of the cations of the alkali metals, alkaline earth 
metals, ammonia, silver, cadmium and magnesium; and 
m is an integer representing the valence of R. 

7. The process that comprises reacting (1) & thiamin 
mono-salt represented by the empirical ■ formula 
C 12 H 17 OX 4 SX and the structural formula: 


wherein X is an anion selected from the series Cl, NOs, 
Br, I and ( 2 ) a substantially saturated aqueous solu¬ 
tion of a water soluble nitrate. 

11. The process that comprises reacting (1) a thiamin 
mono-salt represented by the empirical ; formula 


C 12 H 17 ON 4 SX and the structural formula 








wherein X is an anion selected from the series: 01, Br, 
I and (2) an aqueous solution of silver nitrate. 

13. The process that comprises reacting a thiamin 
mono-salt havings the structural formula: 


with a compound represented by the formula R(NOs) D 
wherein R is selected from the class consisting of the 
cations of the alkali metals, alkaline earth metals, am¬ 
monia, silver, cadmium, and magnesium, and m is an 
integer representing the valence of R, to produce a 
compound of the formula: - 


15. The process which comprises reacting an acid salt 
of thiamin having the structural formula: 


wherein X is an anion selected from the class which 
consists of Cl, NO*, Br and I, with a basic material, the 
proportion of these reactants being in the ratio of one 
molecular weight of said acid salt of thiamin to one 
equivalent weight of said basic material, and reacting 
the thiamin mono-salt thus obtained with a substan- 
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tially saturated aqueous solution of a water-soluble 
nitrate to produce .thiamin mono-ni trate. 

16. The process of preparing thiamin mon o-nitrate 
which comprises reacting thiamin bromide hydrobro- 
mide with silver oxide, the proportions of these react¬ 
ants being in the ratio of one molecular weight of said 
thiamin bromide hydrobromide to one equivale: it weight 
of said silver oxide, and reacting the thiamin mono-salt 
thus obtained with an aqueous solution of silve r nitrate. 
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In re application of: Etjgene W. Schoi 
S erial No. 530,068. Filed: April 7, 1£ 
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t. For: 


Serial No. o30,068. Filed: April 7, 194ji. For: 
Chemical Compounds and Processes of Preparing the j 
Same. 


Before the Board of Appeals on Appeal Number 16,769 


Examiner’s Statement 


-i •".'■rxi 


This is an appeal from the final rejection of claims 
1, 2, 7, 9-14. All of the claims in the case. (Haims 25 
and 16 have not been entered for purposes o:: appeals 
for reasons stated in the Advisory Action of April 2, 
1948, namely that they present new issues foi the first 
time and involve a new search. Claims 9,10,: .2,14 are- 
to non-elected species. 
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French 

Williams 


The References ' _ 

' 7 816,432 ; (1937) 

2,328,594 Sept. 7,1943 

The Invention 


The alleged invention is directed to a thiamin mono¬ 
nitrate and the process of making it. The compound is 
represented by the following formula: 

. - ;-Iflr 


ftc 


■ si**"-* 


To produce this compound applicant reacts a mono- 
chloride, bromide, nitrate or iodide with a soluble 
nitrate salt of either alkali metals, alkaline earth metals, 
ammonia, silver, cadmium and magnesium. The spe¬ 
cific one used is silver nitrate. 

The Art 

Williams 2,328,594—shows the monobromide and 
monoacetate and shows a formula which defines the 
anion as X. Williams shows X or the anion can be 
nitrate (NO»). Williams also shows that silver salts 
are useful for converting one anion to another. . 

French 816,432—discloses page 3, a formula showing 
a monoanion form of vitamin Bi and further shows that 
silver nitrate can be used to convert the anion to the 
nitrate. 

The Rejection 

Claim 1 was rejected as unpatentable over Williams 
or the French patent. In essence the issue resolves 
itself into whether the mononitrate is disclosed by the 
French or Williams patents or is obvious from their 
disclosure. The examiner believes the mononitrate is 







disclosed by both references, if notdirectly certaiidy by 
inference. The French patent page 3, discloses a mono¬ 
salt of thiamin * 


(ac—an anion) .1 

The only real difference between the above Compound 
is that in applicants compound “ac” is njitrate. In 
trying to determine what ac means in the French patent 
attention is called to page 6 , column 2, lines 73-77 which 
uses silver nitrate to give the nitrate ion. Thus, this is 
a clear disclosure that ac can be a nitrate ion and hence 
“ac” on page 3 becomes NO 3 (nitrate) and;would be 
applicant’s compound. Applicant is urging thie formula 
on page 3 of the French patent is an error,, since the 
monosalt was never isolated. It is pointed out that the 
formula on page 3 is the formula for a monosalt. It was 
held in Von Bramer, 542 O. G. 183 that the disclosure 
of a chemical formula for a compound is a reference 
even if no operative method for making the compound 
is disclosed. Williams 2,328,594 claims i. ej., show a 
mono-chloride salt and the acid salt. Claim 9 of Wil¬ 
liams shows the monoacetate thiamin and the: acid salt. 
Claim 8 of Williams shows that the monorsalt can be 
nitrate and treats the halides and other salts as equiva¬ 
lents. Claim 8 of Williams discloses a process which 
will produce the mononitrate compound when the first 
formula is used and produce the acid salt when the acid 
salt (2nd formula) is used. Page 7, column 2, the for¬ 
mula states X can be varied at will and claim i8 and the 
specification of Williams shows X can be nitrate. 

Applicant has presented affidavits which purport to 
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show, that the French patent process will give an acid 
salt and affidavits to show Williams, claim 8, is inoper¬ 
ative. Even if the affidavits are accepted at face value 
they would not contravert the rejection. The French 
patent clearly shows a monoformula and Willi ams cer¬ 
tainly shows mono-salts. See claims 9 and 10. ; Wil- 
.• _ _ * / 

liams and the French patent states “ac” or X can be 
nitrate. Therefore, this is a clear disclosure of the 
compound and even if the method of making it is in¬ 
operative it is believed In re Yon Bramer applies and 
hence applicants claim is unpatentable. 

Claims 2,7,11,13 were rejected as unpatentable over 
Williams or the French patent, both of which show 
using silver salts to convert one anion to another. Thus 
when a chemist desires the mononitrate the monobro¬ 
mide disclosed in claim 10 of Williams would be re¬ 
acted with a silver nitrate. It is believed apparent 
from Williams that to obtain the mononitrate a chemist 
would react the monobromide with a silver nitrate to 
obtain the mononitrate. It is to be noted Williams 
claim 9, claim s both the monoacetate and acetic acid 
salts. Page 5, column 2 of Williams shows converting 
the bromide hydrobromide to the chloride ion by means 
of a silver salt. Thus if Williams wanted a monoace¬ 
tate he would have to start with the monobromide and 
use silver acetate. From Williams a skilled chemist 
would realize, if one wanted a mononitrate, to start with 
the monobromide of claim 10 of Williams and treat it 
with silver nitrate and thus reproduce applicant’s 
process. 

Applicant urges that the mononitrate is much more 
stable than the other forms of Vitamin B. The Board 
of Appeals in applicant’s coassigned case, Appeal No. 
13,632 held even if the nitrate were more stable it was 
merely a difference in degree. 
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It is submitted the final rejection of the 
correct and should be sustained- 

Respectfully submitted, 


Examiner, Division $, 


Mailed Nov. 4, 1949 
Paper No. 18 


Department of Commerce 
United States Patent Office j, 

. ’ •Tv'V-' 

_____ - . -y. 

- Washington - i - *•; 

Appeal No. 16,769 -j ^ 

Before the Board of Appeals \ - 

In re Application of Eugene W. Schoeffel , 

Ser. No. 530,068. Filed April 7,1944. For: Chemical 
Compounds and Processes of Preparing the Same. 

Reply to Brief j 

. . ' ' •• -I.: ' 

Applicant urges page 3 of the French that the term 

“ac” refers to acyl only. Attention is called; to lines 
35-39 in which the halogen alkyl compound is reacted 
with the thiazole. The French patent then states “the 
reaction proceeds for example as follows.” It is be¬ 
lieved to be a fair interpretation to say that the patent 
was describing the immediately prior reaction. It is 
believed that to a skilled chemist the term “acylique 
reactive” would include the halogen or nitrate ion. ; 

Applicant, page 11 of his brief, attempts: to imply 




















that Williams shows only add salts and not mono salts. 
Attention is called to claim 9 of Williams 2,328,594which 
actually shows a mono salt i.e. the mono acetate. From 
claim 8 of Williams it is apparent that the mono salt 
can be the nitrate. It is not seen how applicant ean 
infer or urge Williams does not show a mono salt par¬ 
ticularly since claims 9 and 10 show both the mono salt 

Thus since it is obvious from claim 8 


and acid salt, 

that the halides, acetates and nitrates are interchange¬ 
able it is clear Williams contemplated the mono nitrate 
salt. All one skilled in the art would have to do is sub¬ 
stitute the nitrate for the halide or acetate in the first 
formula in claims 9 and 10 and applicant’s compounds 
would be reproduced. Williams clearly shows the 
halides and acetates equivalent to the nitrate. 

Applicant states the last page of his brief that Wil¬ 
liams did not disclose any operative method for prepar- 

Attention is called to claims 


ing a thiamine monosalt, 

9 and 10 of Williams. Applicant in his affidavit has 
not carried out every possible procedure of the Wil¬ 
liams disclosure and cannot on the basis of such a 
limited affidavit make the broad statement that Wil¬ 
liams did not disclose an operative method for making 
the mono salt. 

Respectfully submitted, 

H. Suble, 

- ' / ' 

Examiner, Division 6. 
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DECISION OF THE BOARD OF APPEALS 

Mailed Dec. 1, 1949 U. S. Patent Office, Board of 

Appeals 

Paper No. 19 

BTM. 

Appeal No. 16,769 
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Hearing: November 15,1949 
In the United States Patent Office 

' ' * * * * ' - ' . .. ; ' ,r ^ \ i ^ %• • ‘ “ 

Before the Board of Appeals 

Ex parte Eugene W. Schoeffel 

- « 

Application for Patent filed April 7, 1944, Serial 
No. 530,068. Chemical Compounds and Processes of 
Preparing the Same. 

Messrs. Edmund H. O’Brien and Howard E. Thomp¬ 
son for applicant. 

This is an appeal from the final rejection of claims 
1,2,7 and 9 to 14, which are all of the claims in the case. 
•Claims 15 and 16 have not been entered for purposes of 
appeal for the reasons stated in the Advisory Action 
of April 2,1948, namely, that they present new issues 
for the first time and involve a new search. Appellant 
requests that the appeal as to claims 9,10,12 and 14 be 
•dismissed. The request is granted. This leaves for 
consideration claims 1,2,7,11 and 13. 

Claim 1 is illustrative and reads as follows: 

1. A solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water. 






represented by the empirical formula CisHrrOtNsS and 
the structural formula: 
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The references relied upon are: 

Farbenindustrie (French) 816,432 May 3, 1937 
Williams et al. . 2,328,594 Sept. 7, 1943 

The appealed claims define the chemical compound 
thiamin mononitrate and the process by which it is pre¬ 
pared. The process involves essentially reacting a thi¬ 
amin mono-salt in the form of chloride, nitrite, bromide 
or iodide with a water soluble nitrate, preferably silver 
nitrate. 

. Claim 1, which is drawn to the compound thiamin 
- mononitrate, was rejected as unpatentable over the 
patent to Williams et al. or the French patent The 
Examiner is of the opinion that thiamin mononitrate is 
disclosed in each of the references, or if not actually 
; spelled out the mononitrate is clearly disclosed by in¬ 
ference. 

Referring to the French patent, the Examiner points 
out that the only real difference between the compound 
disclosed on page 3 of this reference and that claimed 
herein is that where the formula on page 3 of the patent 
discloses “ac”, appellant claims nitrate. The Exam- 
' iner considers that “ac” obviously means the nitrate 
ion but this is vigorously disputed by appellant, it 
being the appellant’s contention that “ac” clearly is 
intended to denote what the patent indicates, namely,, 
a reactive acyl radical and not an anion, as the Exam- 








iner contends. It is also contended in appellants 
behalf that the formula on page 3 of the French patent 
is intended to be a generic representation of the com¬ 
pounds disclosed by the French patentee since the thia¬ 
min salts actually prepared by the French patentee are 
acid salts of thiamin, that is to say, salts which contain 
in addition to the nitrate radical attached to the N atom 
of the thiazole ring a mol of acid attached to the 
group in the 6-position of the pyrimidine nucleus. In 
this connection appellant stresses the point that the 
paragraph on page 6, column 2, lines 63 to 67 of the 
French patent describes the interconversion of the 
hydrobromic acid salt of thiamin bromide into the 
nitric acid salt of thiamin nitrate, a fact which has been 
fully established by experimental studies outlined in 
an affidavit of Mr. Weijlard, filed April 3,1948. With 
regard to the expression “ac”, we reach the conclusion, 
after a careful reading of the entire French reference, 
that this expression clearly was intended to include the 
nitrate radical as the Examiner contends, and with 
regard to the production of the acid salt of thiamin 
nitrate from the hydrobromic acid salt of thiamin 
bromide, this part of the patentee’s process has to do 
primarily with the synthesis of the thiamin compound.. 
While it may be true that the acid salt is formed during 
that reaction as appellant contends, it appears from the 
structural formulae depicted in this reference that the 
free base is ultimately produced by simple neutraliza¬ 
tion which is a familiar procedure to chemists where 
the free base is desired. We therefore consider that 
the compound of claim 1 is not patentable over the dis¬ 
closure of the French patent for the reasons given by 
the Examiner and stated above. 

With regard to the Williams et aL patent, we agree 
with the Examiner that this reference shows both the 
mono salt and the acid salt and that the mono salt in the 





first formula of the Markush group in. claim 8 can be 
nitrate. Williams et al. state on page 8, column 1, para¬ 
graph 2, that, in general, where 6-amino-pyrimethyl 
and other amino compounds are mentioned, the acid 
salts thereof formed by the addition of acids to the basic 
amino groups “are also contemplated.” It is further. 


stated 


“For convenience of operation, it is sometimes 
more advantageous to use the free base and at 
other times better to employ a salt thereof. The 
particular compound employed will of course be 
chosen to fit the requirements of the reaction in¬ 
volved.” 


We therefore find that Williams et al. contemplated 
the substitution of the NOa group in the thiamin com¬ 
pound for the bromide or acetate in the first formula 
of the Markush group of claims 9 and 10 and as sug¬ 
gested in the first member of the Markush group of 
claim 8, wherein X can be nitrate. Williams et al. also 
suggest the use of the free base as indicated above. 

The rejection of claim 1 on the references discussed 
above will therefore be sustained. . 

The remaining claims 2,7,11 and 13 are drawn to the 
process and they stand rejected on the Williams et al. 
or French patents discussed above. As indicated at 
the beginning of this decision, the process involves the 
reaction of a mono salt of thiamin with a water-soluble 
nitrate such as silver nitrate. It is the Examiner’s 
position that where the chemist desires the mononitrate, 
the monobromide such as disclosed in the first formula 
of claim 10 of the Williams et al. patent would be re¬ 
acted with silver nitrate to obtain the mononitrate. 

• The Examiner has clearly stated his position with 
regard to this rejection and we are inclined to agree 















withhis conclusion. Whether or not Williams et al. 
disclose a method of making the first of the two com¬ 
pounds illustrated in claim 10 of their patent is con¬ 
sidered to be immaterial since the method of the ap¬ 
pealed claims involves converting a mono salt of thi¬ 
amin, which Williams et al. disclose, to the monbnitrate 
and we are of the opinion that such a method is un¬ 
patentable for the reasons stated by the Examiner. 
The same consideration applies to the French patent. 

In reaching the above conclusion, we have carefully 
considered the entire disclosure of each of the refer¬ 
ences and have also given full consideration to appel¬ 
lant’s remarks in the Brief. However, we reach the 
conclusion that the rejections were proper and they will 
be sustained. . - ! 

The appeal as to claims 9,10,12 and 14 is dismissed 
in accordance with appellants request. 

The decision of the Examiner rejecting claims 1, 2, 
7,11 and 13 is affirmed. v j 

In event of appeal attention is directed to In re 
Boyce, 32 CCPA 718,144 Fed. (2d) 896,1944 Ci D. 609, 
568 0. G. 568, 63 TTSPQ 80, in regard to specifically 
including in the appeal notice all grounds of rejection 
in the Examiner’s Statement not expressly overruled 
by the Board. 

*4 

December 1,1949. 

V. L Bichabd, 
Examiner-in-C Jiief, 

E. F. Klinge, 
Examiner-in-Chief, 

E. W. Gesttesse, | 
Examiner-vn-C hief. 

Board of Appeals. ;.j 





Do we agree on this point, that the issue in the case 
is not a process patent? ' . 

Mr. O’Brien : That is right. 

The Court : I think that is very clear—that if there 
is a process here that had not been discovered before, 
the process should be capable of being patented. 

Mr. O’Brien : May I say, Your Honor, that the appli¬ 
cation as filed in the Patent Office contained both claims 
to the process and claims to the product resulting. 
Now, in patent practice both are patentable. 

The Court: I appreciate that. 

Mr. O’Brien: And both would be patentable in the 
same application; but under the rather liberal rules- 


The Court: We have had that feature of cases before. 

Mr. O’Brien: (Continuing) —allowing you to claim 
allied inventions under Rule 137 of the new rules. In 
my opinion, the claims that were prosecuted in the 
Patent Office directed to the process were not patent- 

able claims. 

> _ * k ‘» 

The Court: Do you say that advisedly? 

Mr. O’Brien: Yes, I do. The claims that were- 


The Court : You mean the form in which they were 
originally processed? 

Mr. 0 ’Breen : The form in which they were originally 
presented. 

The Court: But you do not mean the theory that 
they were incapable of patentability because of the 
process involved? 

Mr. O’Brien: No. The process claims were rejected 
in the Patent Office on art which did not, I believe, 
directly anticipate them; but the Patent Office’s posi- 






























tion is that the claims as they were drawn defined no 
invention over the art. * 

Is that correct, Mr. Moore? 

Mr. Mookei I think they found the anticipation for 
the process claims as well as the product 

Mr. O’Brien: The point I was trying to make was 
that Claims 15 and 16 were, in my opinion, patentable 
process claims, but they were presented too late in 
the Patent Office. They were presented- 

The Court : Has a patent been granted on the process 
part? 

Mr. O ’Breen : No. The claims were in the same case. 
Under the circumstances, we have to forego any at¬ 
tempt to secure a patent on the process because of the 
fact that Claims 15 and 16 were presented too late. 
They were presented after the issues were drawn or 
joined in the case in the Patent Office. 

The Court: Isn’t their practice as liberal as ours?^ 
We permit you to amend up until the time the jury 
goes out. 

Mr. O’Brien: I do not think so. I think Mr. Moore 
is prepared to prove here—in fact, he so informed me— 
that if I argued the patentability of Claims 15 and 16, 
he would cite a decision, I believe, which definitely 
would preclude such claim here. 

Mr. Moore: I so informed you, and you had with¬ 
drawn Claims 15 and 16, however. 

Mr. O ’Breen : I was advised that they were presented 
too late when I prepared the case for trial. 


Mr. O’Brien: * * * As I said, the claims are of 
two types. The claims that were in the case before 
the late claims were added are directed to the second 
step alone. They are directed to the step of taking 
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the monosalt and reacting it with, the aqueous-soluble 
nitrate and effecting what chemists call a metathesis, 
or an exchange of radicals. 

I believe that counsel for the Patent Office asked 
Dr. Williams whether that was an obvious reaction, 
whether it would be obvious to react such an interchange 
or metathesis by the use of silver nitrate or some other 
soluble salt; and Dr. Williams so agreed. 

I believe that counsel had Dr. Williams write a gen¬ 
eral formula, a general expression, for how that pro¬ 
ceeds, which is the Patent Office Exhibit No. 2. 

I am forced to concede, with respect to that metathesis 
or the general use of silver nitrate to effect such a 
reaction, the second step of the process, considered by 
itself, there is nothing patentable in it. That is my 
own personal feeling. 

The Court: You do? 

Mr. O ’Brien : In other words, I agree with the Patent 
Office that the general procedure as a single step to 
effecting the metathesis is not an inventive procedure, 
and I do not feel that I could successfully maintain 
those claims. 

The Court : What is wrong with your two claims 15 
and 16 apart from their being late? 

Mr. O’Brien: There is nothing wrong with them. I 
think they define a patentable process. 

The real key to this invention is in the removal of 
that acid group by the use of a measured and carefully 
regulated amount of base. Of course, the second step 
is necessary. After you take off the acid you have 
to effect the metathesis with the soluble nitrate to 
produce the nitrate salt. 

I thi-nk both are patentable. I think that procedure 
is nowhere disclosed in the art. 
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The Court : The weight of the testimony would seem 
to be with your position. 

Mr. O’Brien: I beg your pardon? 

The Court : The weight of the testimony would seem 
to be with your position. - 
Mr. O’Brien: I would like, of course, to maintain 
Claims 15 and 16 here. As I said, I certainly feel that 
they are patentable. I think they could be successfully 
maintained on their merits in this court, whereas I 
think the other claims could not. But I am faced 
with the practice in this circuit that claims which are 
not properly before the Patent Office cannot be con¬ 
sidered in this court. 
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QUESTION ON APPEAL. 

Does a prior patent constitute a proper ground for re¬ 
fusing a patent claim for a new and heretofore unknown 
compound otherwise patentable by statute where the pat¬ 
ent does not disclose or suggest the claimed compound, does 
not teach a process by which the compound can be made 
and., in fact, contains teachings which would lead a man 
skilled in the art away from the claimed compound rather 
than suggest it to him! 



INDEX. 

Page 


Jurisdiction. 1 

Statement of the Case. 2 

The Invention. 2 

The Claim Involved in This Appeal. 6 

The Findings of Fact. 6 


The Conclusions of Law. 7 

Summary of Argument. 8 


Point 1—A new chemical compound is patentable 
under that statutory class of inventions designated 
as compositions of matter and substantial justice 
as to protection of the same will not necessarily 
be afforded by the allowance of method claims 
unless the method claims cover all procedures for 
its preparation. 8 

Point 2—Dr. Williams and his co-inventor could not 
have known and therefore could not have illus¬ 
trated the compound thiamin mononitrate in their 
patent because Dr. Williams, who was extensively 
commended by the trial court, is a recognized pub¬ 
lic benefactor who would not have withheld from 
the public, if he had known of it, the highly desir¬ 
able compound of claim 1. 8 

Point 3—The Williams and Cline patent No. 
2,328,594, including the structural formulae of the 
compounds purported to be utilized in the process 
of claim 8 thereof, would not lead a skilled chemist 
to believe that he would find in claim 8, a disclosure 
of the compound thiamin mononitrate nor is thia¬ 
min mononitrate disclosed or suggested in any 
other part of the Williams and Cline patent. Fur¬ 
thermore, there is no disclosure of a process which 
would inherently result in the production of thia¬ 
min mononitrate. 8 

Point 4—The Williams and Cline patent as a whole 
does not anticipate claim 1 in issue since it does 
not disclose the new compound thiamin mononi¬ 
trate and consequently it could not suggest any 
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Page 

specific advantage in the use of the mononitrate. 

It does not teach a process capable of producing a 
mono-salt compound. While it does set forth 
formulae for the less stable thiamin monobromide 
and monacetate salts in certain of the claims, nev¬ 
ertheless it persists in teaching that these thiamin 
derivatives are to be employed in their more stable 
form, namely, the acid salts as distinguished from 


these mono-salts. 8 

Argument. 9 

Point 1. 9 

Point 2. 11 

Point 3. 14 

Point 4. 17 
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IN THE 


United States Gout of Appeals 

Fob the District of Columbia Cibouit. 


No. 11,125. 


Merck & Co., Inc., and Eugene W. Schoeffel, 

Appellants, 

v. 

John A. Mabkatj^ Commissioner of Patents, Appellee . 


Appeal from the United States District Court for the 
District of Colombia. 


BRIEF FOR APPELLANTS. 


JURISDICTIONAL STATEMENT. 

This Appeal is based on an action against the Commis¬ 
sioner of Patents brought in the United States District 
Court under Section 4915 of the Revised Statutes, U. S. 
Code Title 35, Section 63. The complaint alleges, para¬ 
graph 9 (App. 4), that certain claims of appellant’s pat¬ 
ent application, Serial No. 530,068, were refused by the 
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Board of Appeals of the Patent Office and in their prayer 
for relief, appellants ask that the Commissioner of Patents, 
be authorized to issue to Plaintiffs, Letters Patent of the 
United States embodying these claims (App. 6). At the 
outset of the trial all of the claims in the suit were with¬ 
drawn except claim L 

This Court has appellate jurisdiction with respect to such 
action by the authority vested therein by Title 28, United 
States Code, Sections 1291 and 1294 (1). 

STATEMENT OF THE CASE. 

The lower Court held that appellants were not entitled to 
the claim in issue on the grounds that such claim is readable 
upon Williams and Cline patent No. 2,328,594, and French 
patent No. 816,432 (App. 12). 

THE INVENTION. 

The Development of Synthetic Vitamin Bi. 

The art to which the present invention relates had its 
inception in the early activity of the pioneer inventors 
Robert B. Williams and Joseph K. Cline. Dr. Williams, a 
witness in this case, and one of the patentees of patent No. 
2,328,594, the reference aforesaid, testified with respect to 
his discovery and stated that in the Orient, where his early 
work began, the disease beri-beri was encountered by him 
and that, as a result of long experimentation in the dietary 
field, he was able to eliminate substantially this malnutri- 
tional affliction by proper diet (App. 33,35). In his further 
work he found that thiamin chloride hydrochloride (vita¬ 
min Bi) existed in nature and that this was probably the 
compound which prevented or eliminated the disease (App. 
58, 59). 

Dr. Williams and his co-worker over a period of years 
sought to produce this vitamin Bi compound synthetically 
to make it more readily available in large quantities (App: 
35,36,37). After many trying years, this pioneering activ- 
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ity proved fruitful and, as a result, the inventors filed their 
application, Serial No. 134,334, on April 1, 1937, and it 
matured into the reference patent No. 2,328,594 (App. 107). 
Williams and Cline did contemplate the existence of a series 
of salts and included in their application by conjecture, 
structural formulae of some compounds which they were 
unable to isolate (App. 40, 41). They concentrated their 
attention largely upon the acid compounds “bromide and 
bromide hydrobromide and on chloride hydrochloride” 
(App. 40, 41). Therefore, like the work of most pioneers, 
their work did not reach the ultimate. Their recommended 
product was deficient in some respects. It did not satisfy 
the requirements of the flour enriching and related in¬ 
dustries (App. 25,26). Nevertheless, Dr. Williams and his 
associates were appropriately acclaimed throughout the 
world for their services to mankind (App. 37). 

The problems which first confronted Dr. Williams in the 
Orient were directly related to other dietetic problems of 
which he and his co-inventor Cline were aware. They be¬ 
came aware of the fact that the milling art in this and 
other of the more civilized countries had developed to the 
extent that the refining processes in use were creating a 
vitamin deficiency in bakery products (App. 37). They 
found that the synthetic thiamin chloride hydrochloride is 
the same as vitamin B x in its naturally occurring state in 
grains and the like. Since the naturally occurring thiamin 
chloride hydrochloride formed a part of the regular human 
diet, it was possible to interest the United States Govern¬ 
ment, the millers and the bakers in the use of the new 
synthetic compound in the fortification of flour and bakery 
products in order that a sufficient amount thereof would 
be fed to ike consumers of such products (App. 22,23). By 
f o r tif y in g the nutritionally deficient flour, the objectionable 
results inherent in the conventional milling processes were 
largely negatived (App. 22, 23). The fortification of flour 
with thiamin chloride hydrochloride developed into a large 
industry. The United States Government set up controls 
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and standards as to the required amounts of added vitamins 
for fortified flour and bakery products (App. 23). The 
use of synthetic vitamins by the millers reached substan¬ 
tial proportions in 1945. This industry expanded still fur¬ 
ther and, in 1950, millers were expending many hundreds 
of thousands of dollars in the purchase of these synthetic 
vitamins for use in their products (App. 24, 25). 

Since thiamin chloride hydrochloride is characteristically 
unstable in the presence of heat or water, and since flour 
in storage contains a substantial percentage of moisture, 
this form of the vitamin Bj deteriorates when used to for¬ 
tify flour (App. 25, 28, 29). Such deterioration of the for¬ 
merly used vitamin presented a major difficulty to the 
industry. Due to this deterioration of the thiamin chloride 
hydrochloride, the consuming public, in many instances, 
was unintentionally misled as to the actual vitamin content 
of the initially properly enriched products or the products 
were seized by the Federal Government as not meeting its 
standards (App. 26). To offset this deterioration of the 
then used synthetic vitamin, it became a practice in the in¬ 
dustry to increase the vitamin additions well beyond the 
standards set by the government with the hope and expecta¬ 
tion that the product would be used before the instability 
of the vitamin caused the vitamin content to fall to a value 
below the standard (App. 26, 27). This use of an excess 
quantity of thiamin chloride hydrochloride constituted a 
waste for the excess was of value only in the event the flour 
was not used promptly. Aside from the waste resulting 
from the necessity of using an excess of the unstable vitamin 
it is quite possible that the prompt use of products contain¬ 
ing-an excess of the vitamin is harmful On the other hand 
when consumptions of the products occur after storage with 
some vitamin decomposition, serious results may ensue be¬ 
cause the effect of the decomposition products upon the 
human system are not known. 

This was the state of the art when appellant Schoeffel en¬ 
tered the field. 
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Appellant, Merck & Company, assignee of appellant 
Schoeffel, manufactured and sold, as a licensee under the 
aforesaid Williams and Cline patent, large quantities of 
thiamin chloride hydrochloride (App. 42). Nevertheless 
there was an awareness on the part of the Company per¬ 
sonnel of the deficiencies of this product (App. 29). They 
were not content, however, to leave the matter unsolved. 

The inventor, appellant Schoeffel, was concerned with 
this problem which confronted the industry (App. 139). 
Upon experimentation and investigation he was able to 
take a step beyond the pioneer inventors and produce and 
isolate a new compound which was surprisingly stable 
(App. 139). This unexpected stability made it possible to 
use this new compound in flour and bakery products in an 
amount practically not in excess of the minimum require¬ 
ment set by the Government (App. 26, 27). This new com¬ 
pound, which has now nearly replaced the theretofore used 
thiamin chloride hydrochloride, has the same physiological 
effect as its predecessor (App. 27, 28). It is produced and 
sold for the same price as the old and unstable thiamin 
chloride hydrochloride (App. 27). This new form of the 
vitamin is not disclosed or suggested by the Williams et aL 
patent (App. 107) and the real issue before this Court is 
whether such a patent in such circumstances is a proper 
basis for refusing appellants a patent on their advance in 
the art. 

This new product differs from the thiamin chloride hydro¬ 
chloride of Williams and Cline in that it is not a di-salt or 
add salt (App. 74, 76). It is a compound which contains a 
single nitrate radical, which means it is a mono-salt (App. 
74, 76). It is named thiamin mononitrate. 
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THE CLAIM INVOLVED IN THIS APPEAL. 

The single claim here in issne reads as follows: 

“LA solid, substantially pure physiologically active 
thiamin mono-salt substantially insoluble in water, rep¬ 
resented by the empirical formula C 12 H 17 O 4 N 5 S and the 
structural formula: 




NO. 



r.Hj 

I 

C—CH. 


n 

n 

w' 

-NH, 

CH 

\a 

C—CH 1 CH 4 OH 


It will be seen, as the compound of claim 1 is considered in 
the light of the reference patent, that actually the point of 
novelty and the feature which gives this new compound the 
great advance over the art, is the salt radical -NO* and the 
fact that there is but one such radical -NO* in the entire 
formula. 

Upon referring to the structural formula of claim 1 , it 
will be seen that the nitrate radical -NO* is directly linked 
to the nitrogen atom designated (N) of the thiazole, or 
right-hand portion of the molecule. Since there is only 
one -NOs (nitrate radical), this compound is a mono-salt 
compound. It is thiamin mononitrate. The compound 
which the industry used prior to the replacement thereof 
by the compound of the present invention was a di-salt and 
in addition, that compound was different in that no nitrate 
was present at either of the two points designated (App. 
25, 26, 27). That is to say, the prior compound was the 
acid salt thiamin chloride hydrochloride shown by 'Williams 
and Cline as aforesaid (App. 25, 26, 27). 

THE FINDINGS OF FACT. 

The findings of fact refer to French patent No. 816,432 
(App. 117-134), in addition to the Williams and Cline 
patent 2,328,594 (App. 107-116), and state that the French 



patent merely carries along the same thonght of the dis¬ 
closure by structural formula as the Williams and Cline 
patent, and that it is no better as a reference than the 
Williams et aL patent (App. 107). Actually, the finding 
that the French patent is no better as a reference than the 
Williams and Cline patent is based on an admission by 
attorney for appellee. He stated at the trial: 

“Mb. Moose: To praise perhaps with faint damns, 
the French patent is no better than this Williams pat¬ 
ent We say it perhaps is as good, but it just carries 
along the same thought of disclosure by structural 
formula that there is in this Williams patent” (App. 
21 ) 

It is believed, therefore, that the consideration of this ap¬ 
peal may be simplified by directing the argument to the 
Williams and Cline patent solely, for the French patent dis¬ 
closes no more if as much. Consequently, they stand or fall 
together as references. 

There are no facts in dispute except Findings Nos. 4 
and 5 (App. 8,9,10). However, since Finding No. 5 relates 
to the French patent it is believed that it may be disre¬ 
garded and the only Finding, therefore, relative to which 
dispute exists, and requires discussion, is Finding No. 4. 

Finding No. 4 is based upon an opinion of what may be 
derived from the Williams and Cline patent No. 2,328,594, 
a written instrument, and this Court has jurisdiction to re¬ 
view the patent and determine for itself whether this Find¬ 
ing is accurate. See Dollar et at. v. Land, 184 F. (2d) 245, 
248, 249 (C. A., D. C., 1950). 

THE CONCLUSIONS OF LAW. 

We are in accord that to constitute proper references, 
U. S. Patent No. 2,328,594 and French Patent No. 816,432 
need only disclose the compound thiamin mononitrate as 
set forth in Conclusion No. 1 (App. 12). However, these 
patents do not disclose or suggest the claimed compound 
and the Lower Court is in error in finding that “they are 
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effective and available as references negativing patentabil¬ 
ity of claim 1 in snit... ” (App. 12) 

Therefore, we are also not in accord with Conclnsions 
of Law Nos. 2 and 3 insofar as they relate to claim 1. 

SUMMARY OF ARGUMENT. 

1. A new chemical compound is patentable under that 
statutory class of inventions designated as compositions of 
matter and substantial justice as to protection of the same 
will not necessarily be afforded by the allowance of method 
claims unless, the method claims cover all procedures for 
its preparation. 

2. Dr. Williams and his co-inventor could not have known 
and therefore could not have illustrated the compound 
thiamin mononitrate in their patent because Dr. Williams, 
who was extensively commended by the trial court, is a 
recognized public benefactor who would not have withheld 
from the public, if he had known of it, the highly desirable 
compound of claim L 

3. The Williams and Cline patent No. 2,328,594, includ¬ 
ing the structural formulae of the compounds purported to 
be utilized in the process of claim 8 thereof, would not lead 
a skilled chemist to believe that he would find in claim 8, 
a disclosure of the compound thiamin mononitrate nor is 
thiamin mononitrate disclosed or suggested in any other 
part of the Williams and Cline patent. Furthermore, there 
is no disclosure of a process which would inherently result 
in the production of thiamin mononitrate. 

4. The Williams and Cline patent as a whole does not 
anticipate claim 1 in issue since it does not disclose the 
new compound thiamin mononitrate and consequently it 
could not suggest any specific advantage in the use of the 
mononitrate. It does not teach a process capable of pro¬ 
ducing a mono-salt compound. While it does set forth 
formulae for the less stable thiamin monobromide and 
monoacetate salts in certain of the claims, nevertheless it 
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persists in teaching that these thiamin derivatives are to 
be employed in their more stable form, namely, the add 
salts as distinguished from these mono-salts. 

ARGUMENT. 

Point 1. 

The Lower Court in its opinion (App. 17, 18), was 
swayed by the testimony presented in this case and stated: 

“And so we come down to what are probably the es¬ 
sentials of this case; and this Court, with the utmost 
reluctance—and I use the word advisedly—is com¬ 
pelled to find that in the appeal for the honoring of 
Claim 1, that is read on the Williams patent, certainly 
as the prime patent, and there is some reference to it 
in the French patent, and I most reluctantly am com¬ 
pelled to make a finding in favor of the defendant in 
the cause.” (Emphasis added) 

and the Court continued (App. 18): 

“On the other hand, had the matter been presented 
so that Claims 15 and 16 were under review, this Court 
has a very strong opinion that they do so set forth by 
a preponderance of evidence a strong conviction for a 
process patent; and, though I do not say it is a fact, 
there was also a strong indication, but not as great as 
the process patent, that this new compound itself be 
the subject of an invention ” (Emphasis added) 

Further, the Court said (App. 18): 

“Now, I am going to ask counsel in the cause to draw 
findings of fact and conclusions of law consistent with 
this broad outline; and I am wondering whether sub¬ 
stantial justice would not be done by the reintroduo- 
tion for letters patent of this process under those 
claims 15 and 16 . . 


The Court was concerned about whether a compound 
could be properly patented and this was reflected in its 
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remarks during the trial when the Judge stated (App. 
98, 99): 

“Now it would seem to this Court that the genius is 
not in the recognition that you may have am element of 
thiamin that will combine with a form of mononitrate 
and give it a name and, by giving it a name, exclude aU 
from its use. I assume that a patentee might take an 
element, whatever it be, and just state a series of con¬ 
clusions based on formulae and say, ‘Those are my 
patents,’ and by such he might exclude all progress. 
• • • 

“Now, what I am thinking is this; that substantial 
justice will be served certainly if a process patent can 
be allowed, ...” (Emphasis added) 

It thus appears from the statements and opinion of the 
' Trial Judge that he was not completely convinced that 
(my new compound is patentable. The Judge apparently 
was of the belief that justice would be best served in this 
case by the granting of process claims covering one pro¬ 
cedure for preparing the compound rather than by the 
granting of claims to the compound itself. There is no 
question but that a compound is patentable by statute as 
a composition of matter. The Trial Court erred completely 
in this view of the law as expressed above in the quote 
aforesaid. 

Revised Statute 4886, as amended (35 U. S. C. A. 531), 
reads, in part: 

“Any person who has invented or discovered any 
new and useful art, machine, manufacture, or composi¬ 
tion of matter • • • may * • • obtain a patent therefor.” 
(Emphasis added.) 

The new compound here in issue, thiamin mononitrate, is 
a composition of matter and, as such, is patentable. As 
stated in Walker on Patents, Deller’s Edition, Volume One, 
Page 55: 









“The phrase, 4 composition of matter*, as used in the 
patent statutes, covers all compositions of two or more 
substances. It includes all composite articles, whether 
they be results of chemical union, or of mechanical mix¬ 
ture, or whether they be gases, fluids, powders or 
solids.’* 

See P. E. Sharpless Co, v. Crawford Farms, Inc., 287 Fed. 
655, 658 (C. C. A., 2d, 1923); Sobering Corporation et al 
v. Gilbert et al., 153 F. (2d) 428, 432 (C. C. A-, 2d, 1946). 

And such a compound if novel, useful and inventive in 
character is patentable independently of the process for 
making it, which process may also be patentable. The 
leading case on this subject, which has been followed con¬ 
sistently, is that of Rubber Company v. Goodyear, 76 TJ. S. 
788,19 ii Ed. 566. The Supreme Court said at page 796: 

“Patentable subjects, as defined by patent law, are 
* any new and useful art, machine, manufacture, or 
composition of matter, or any new and useful improve¬ 
ment on any art, machine, manufacture, or composi¬ 
tion of matter.’ A machine may be new, and the prod¬ 
uct or manufacture proceeding from it may be old. In 
that case Hie former would be patentable and the latter 
not. The machine may be substantially old and Hie 
product new. In that event the latter, and not the 
former, would be patentable. Both may be new, or 
both may be old. In the former case,, both would be 
patentable, in the latter neither. The same remarks 
apply to processes and their results. Patentability 
may exist as to either, neither, or both, according to 
the fact of novelty, or the opposite.” 

See also Binney & Smith Co. v. United Carbon Co., et al., 
125 F. (2d) 255,258 (C. C. A^ 4th, 1942), reversed on other 
grounds, 317 IT. S. 228, 87 L. Ed. 232, 63 S. Ct 165. 

Point 2. 

The record shows that Dr. Williams worked for the 
Philippines Government from about 1909 to 1915 and that 
his primary interest was research work on beri-beri (App. 
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33, 34, 35). He continued this work after he returned to 
the United States in 1915 (App. 35). He published a large 
number of scientific papers on processes for isolation of 
vitamins, many of these papers appearing in 1935 and 1937 
(App. 36). He testified that he became a member of the 
Food and Nutrition Board of the National Research Coun¬ 
cil in 1940 (App. 37) and made many trips throughout 
foreign countries, including India, Burma, Thailand, 
Malaya, Indonesia, Viet-Nam or Indo-China, The Philip¬ 
pines, and Japan, in connection with his work (App. 37,39). 
He filed his patent application with his co-inventor Joseph 
K. Cline (App. 107) and turned over the proceeds to Re¬ 
search Corporation (App. 51, 52). He receives for his 
great contributions to the public health throughout the 
world only a fixed stipend for his support while he proceeds 
to serve the public in non-paying positions (App. 52). The 
trial Court recognized that in this case a witness of high 
character was before the Court. The Court stated (App. 
53,54): 

“On the record, Dr. “Williams, you are a very im¬ 
pressive witness with this Court. It is not often that 
I am privileged to listen to such an enlightening dis¬ 
course from one who has so few ulterior motives or 
pecuniary interests . . . ” 

And again (App. 17): 

“We have had what the Court considers a most un¬ 
usual experience. Perhaps it may be common to the 
practice of counsel; it is certainly not to the Court. 
The inventor of vitamin Bi—who ran this long re¬ 
search and identified vitamin Bi in 1936, a man who 
seems to be truly a scientist in every sense of the word, 
who seeks not private gain but public benefit...” 

It is dear from the record and from the opinion which 
the Trial Judge expressed that Dr. Williams is truly a man 
whose purpose in life is to serve the public. He followed 
the use of his invention by industry as Chairman of the 
Committee on Cereals of the National Research Council. 




(App. 37) Dr. Williams followed practical applications of 
the use of vitamins ever since 1940 (App. 37)! and, of 
course, knew, as testified by Dr. Parker that thiamin chlor¬ 
ide hydrochloride, a form of vitamin Bi nsed in accordance 
with the Williams and Cline invention, was not stable 
under conditions of use and that difficulties were expe¬ 
rienced in maintaining the vitamin content in flour and 
bakery products such that they would meet the standard 
of the United States Government (App. 26). And it is 
clear that a man, whose sole pnrpose m life is to serve 
the public and to promote the public health, would not have 
held back any information beneficial to the public if he had 
known of the present new compound, which has, due to its | 
unforeseen characteristics, substantially completely re¬ 
placed the particular form of vitamin Bi which Dr. Wil- j \ 
liams isolated and the one he recommended as that best ! j 
suited for the purpose of his invention. And certainly 
Dr. Williams would be the last to block the prog- j j 
ress of the arts and sciences by holding up the compounds 
he isolated as a barrier against new and improved products 
such as invented by the inventor Schoeffel in this case. 

Since the rejection by the Patent Office based on the Wil- | 
liams and Cline patent and the opinion by the trial Court 
is necessarily based on conjecture as to what may be derived | 
from Claim 8 of the Williams and Cline patent and from j i 
the patent as a whole, it is believed that this conjecture is j j 
completely offset by the truth, and that is that Dr. Williams 
could not have known and could not have disclosed the 
presently-claimed compound, for he certainly is not one 
who would have withheld it from the public. As a matter 
of fact the Court found (App. 9): | | j 

“• • • patentee Williams admitted that he had never 
prepared and isolated thiamin mononitrate prior to 
the application of the plaintiff Schoeffel in suit and 
the witness Dr. Wallis was unable to make thiamin i 
mononitrate under the conditions described in the Wil¬ 
liams et aL patent • • m ” 











The Williams and Cline patent No. 2,328,594 relates gen¬ 
erally to the production of antrneuritic compounds and par¬ 
ticularly to the synthesis of certain forms of vitamin Bi 
salts thereof and related products having the essential 
physiological properties of vitamin B (App. 107)* Vita¬ 
min Bi is not represented by a single salt. There are pos¬ 
sibly hundreds of vitamin Bi compounds. As Williams and 
Cline point out, vitamin Bi is obtained from natural sources 
in the form of its acid salts and, in particular, the thiamin 
chloride hydrochloride (App. 107). The chemical struc¬ 
ture for such salts is then set forth (App. 107). Williams 
and Cline were primarily concerned with synthetic vitamin 
Bi and the teaching of their patent, in general, shows that 
their interest was primarily in the add salts (App. 108). 
In order to produce the vitamin Bi synthetically, it is nec¬ 
essary, according to Williams and Cline, to react (App. 
107) a derivative of pyrimidine having the nucleus: 


with a substituted thiazole compound having the nucleus as 
follows: 


Williams and Cline point out that the add salt of the thia¬ 
zole may be coupled with the pyrimidine ring or that the 
two rings may be coupled by reaction preferably carried 
out wider add conditions (App. 108). 














Williams said (App. 39, 40): 

“Q. Well, now, what does the patent say abont 
how that coupling is carried out? How do you couple 
them by the process described in the patent? 

“A. The two products, in a common solvent, prefer¬ 
ably under acid conditions, are heated together for a 
period of a few hours, and then the reaction is com¬ 
plete. * • *” 

Dr. Williams even negatives this casual use of the word 
“preferably” in describing the use of acid conditions, for 
he states in answer to a question involving the mention of 
mono-salts, namely monoacetates and monobromides, in re¬ 
lation to an attack upon certain British claims (App. 
59, 60): 

i. . -■ .v-~ 

“Q. I believe you said on cross-examination. Doctor, 
that one of the reasons, if perhaps not the principal 
reason, why there was mention made in your patent at 
all about the monosalts that are mentioned here— 
namely, monoacetates, and monobromides—was be¬ 
cause of the competitive situation with L G-. Farbenin- 
dustrie; is that correct? A. That is correct At one 
stage we attempted to prove that I. GL>s British claims 
were entirely fallacious, looking to a court action to 
have them thrown out, because they omitted to mention 
at all the acid salts, which, for a practical process, we 
found essentially necessary in order to obtain any 
yields. 

However, we were discouraged from following that 
line of attack by the fact that we found that, while we 
could not isolate any monosalts by reacting the pyri- 
methyl ester with the thiazole in the absence of an 
extra molecule of acid, we did get physiological activ¬ 
ity which we assumed must be due to the formation of 
a smaller amount of the monosalt as a result of such a 
reaction, but we could not tell, of course, the structure 
of the compounds which had physiological activity 


which we were unable to isolate. 

Q. That was your reason, was it, fox mentioning 
such monosalts as the thiamin monobromide and the 
thiamin monoacetate? It was based on these evi- 
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dences of physiological activity t A. Yes. We found 
always that we got a small amount of physiological ac¬ 
tivity when we reacted the pyrimethyl ester with the 
thiazole in the absence of an extra molecule of add; but 
the amount obtained was always too small for ns to 
isolate any, and we could not, therefore, determine the 
constitution of the active substance present. But, from 
the chemistry of the situation, we assumed and we be¬ 
lieved that we did have the monosalts present.” 

The* fact is that the reaction necessarily requires acid con¬ 
ditions and this is established by the expert witness Dr. 
Everett Stanley Wallis, the A. Barton Hepburn professor 
of Organic Chemistry of Princeton University (App. 73). 
He testified that he was never able in all of his experiments 
tion to obtain a coupling of the pyrimidine ring except 
under add conditions (App. 73). Dr. Wallis explained 
that Dr. Williams erred when he assumed that a slight re¬ 
action must have taken place in the absence of an extra 
molecule of add because of some slight physiological activ¬ 
ity noted in the product Thus, Dr. Wallis explained 
(App. 73,74): 

“Your Honor, there are two salts of this pyrimidine. 
There is the mononitrate and then there is the nitrate 
dinitrate. Now, you might think that if I have the 
mononitrate base, the free base, here, as far as this 
group is concerned, with just one nitrate here, and if I 
condensed this molecule with this particular thiazole, 
that I would end up with the thiamin mononitrate as 
far as you see these two pictures here. 

“But what happens in this is the condensation: In 
the first place, if I use the monosalt, very little conden¬ 
sation takes place, as Dr. Williams has already testi¬ 
fied; but that little bit of activity that is there is not 
the mononitrate, because of the fact that if there be 
moisture present, this group—this nitrate group—can 
hydrolyze off, and does hydrolyze off, to gwe a small 
. amount of nitric add; and then that part of the mole¬ 
cule is no longer in use and the nitric add combines 
with a second molecule and forms the nitrate hydroni¬ 
trate, and it is that molecule that condenses with the 






thiazole, and the small amount of activity yon 
still the dvnitrate.” (Emphasis added) 


It is admitted by Dr. Williams and it is stated by Dr. 
Wallis that when the reaction is carried out under acid 
conditions a di-salt of necessity is formed (App. 60, 73). 
That means that two acid radicals are present, one on the 
pyrimidine portion of the compound and one on the thia¬ 
zole portion of the compound, and this is consistent with 
the teaching of Williams and Cline because they say in their 
specification, page 2, column 2, line 54 (App. 108): 

‘‘Also, because of the greater stability of their salts 
it has been fonnd most advantageous to prepare and 
administer the antinenritic compounds in the form of 
their add salts which have structures closely resem¬ 
bling that given hereinabove for the acid salts of vita¬ 
min Bi . . . ” (Emphasis added) 


Point 4. 

The Williams and Cline patent does not disclose the 
product thiamin mononitrate set forth in claim 1 here at 
issue. It does not even suggest the use of this compound 
(App. 40, 41, 58). Further, it is a finding of fact that Dr. 
Wallis was unable to produce thiamin mononitrate by the 
methods disclosed in the Williams and Cline patent for the 
production of the di-salts described therein (App. 9). In 
fact, the disclosure of the Williams and Cline patent would 
not lead a man skilled in the art to believe that any mono¬ 
salt would be adaptable for use for the purposes of their 
patent. Williams and Cline teach the relative greater sta¬ 
bility of their acid salts (App. 108) and Williams himself 
testified below that only the add salts were practicable 
(App. 60) as distinguished from the mono-salts which were 
then regarded as of “academic sdentifie interest” (App. 
59). Dr. Williams is certainly a man of the highest skill 
in this art and if he did not think of thiamin mononitrate, 
it can hardly be argued with any degree of reason that any 
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ordinary man skilled in Hie art could look at the teachings 
of the Williams and Cline patent and conclude therefrom 
that thiamin mononitrate existed. This is the precise point 
in this case at which the lower Court erred. 

Apparently the lower Conrt was confused at one point 
by the testimony of Williams where he said that he had 
isolated a mono-salt, for the Conrt did not realize that this 
was done long after Williams and Cline filed their applica¬ 
tion (App. 42, 59, 60, 61). Also, this salt was not thiamin 
mononitrate bnt thiamin monochloride (App. 61). Williams 
repeatedly testified that at the time, or shortly after the 
time of filing the joint application with Cline, they were 
nnable to isolate the mono-salt type of compound. When 
it is considered that possibly hundreds of these compounds 
could be made and certainly many inventions in this field 
will be made in the future, it is unfair to Schoeffel, the ap¬ 
pellant here, by means of hindsight after reading his appli¬ 
cation, to say that thiamin mononitrate was suggested by 
the Williams and Cline patent in the circumstances de¬ 
scribed above. 

This is clearly a case where the Patent Office with the 
disclosure of Schoeffel before it has turned to the Williams 
and Cline patent and said, “We can dig out of this Wil¬ 
liams et al. patent, if we try hard enough, sufficient disclo¬ 
sure to constitute an anticipation ,, . Yet this is purely 
hindsight on the part of the Patent Office. The true test 
is what did the art learn from the Williams and Cline 
patent standing alone without being aided or bolstered by 
the subsequent disclosure of the present appellant, 
Schoeffel. 

It is to be noted that the Patent Office and the Trial Judge 
have placed great reliance on what Dr. Williams may have 
possibly contemplated or even what he may have done 
privately, separate and apart from what is disclosed in the 
Williams and Cline patent However, to find in favor of 
the Patent Office on the basis of what may have been in Dr. 
Williams’ mind, is indeed a grave error. This is particu- 
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larly true since even Dr. Williams, who testified for!appel¬ 
lant, did not contend that he had in mind SchoefrePs 
invention, the new compound thiamin mononitrate, -With its 
unpredictable characteristics. 

The judgment of the District Court should be reversed 
and the relief prayed for should be granted. 

• ' j 
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